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5 Current ranges 
to 1000 Amperes 


3 Voltage ranges 
to 700 Volts 


Voltage terminals recessed, 
with insulated screw-type 
connectors on leads. 

Heavily insulated jaws accom- 
modate conductors to 2” dia. 
(bare or insulated). 


Pointer stop for indicating motor 
starting currents. 


Trigger operation for convenience. 


Ask your Weston representative for full particu- 
lars, or write... WESTON Electrical Instrument 
Corp., 617 Frelinghuysen Ave., Newark 5, N. J. 


Albany « Atlanta +» Boston + Buffalo » Charlotte » Chicago + Cincinnati Cleveland » Dallas » Denver « Detroit » Houston « Jacksonville * Knoxville » Little Rock * Los Angeles « Meriden + Minneapolis » Newark 
New Orleans * New York * Orlando » Philadelphia « Phoenix « Pittsburgh « Rochester + San Francisco « Seattle « St. Louis * Syracuse « Tulsa « In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd 
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COATINGS 


TWENTY-ONE YEARS of repeated proof in severest 
service have borne out the original findings of Oko- 
nite research chemists—that Okoloy coatings for cop- 
per conductors outlast "‘tinning’’ at least two to one. 
Test after test shows that this quality feature adds 
years to the useful life of Okonite wires and cables. 


The Okoloy process was introduced in 1928 to 
offset two factors frequently encountered in tin 
conductor-coatings which lessen long cable life— 
1) tin coatings readily alloy with copper in the proc- 
essing bath and, as a result, some copper always 
remains in contact with the rubber insulation; and 
2) the sulphur contained in the rubber compounds 
then reacts with and destroys the tin-copper coating 


@ K ° ined E T E oo insulated wires and cables 


7593 


Section of Okoloy-coated wire removed for exam- 
ination after 13 years of service along railroad 
right of way, under continuous exposure to weather 
and highly corrosive sulphur fumes. Note perfect 
condition of Okoloy coating and Okonite insulation. 


FOR CONDUCTORS 


which in turn exposes the copper conductor, event- 
ually causing deterioration of the rubber insulation. 

Okoloy affords protection against both these fac- 
tors because it is a lead alloy. Of all common metals, 
lead is least damaged by sulphur acids. What's more, 
lead does not alloy with copper under the conditions 
encountered in coating conductors. Because proc- 
essing baths are not contaminated with copper, the 
Okoloy coating is pure throughout. It adheres 
strongly to the copper conductor, and surrounds it 
with an acid-resistant, flexible coating which con- 
tributes materially to longer life of both rubber in- 
sulation and conductor. 

Okoloy is just one of the ‘‘longer-life’’ features 
built into Okonite products—features that give true 
wire and cable economy, especially in these days of 
high installation costs. To get complete details on 
how Okonite can meet your needs, we suggest that 
you call in an Okonite engineer, or write to The 
Okonite Company, Passaic, N. J. 
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Utilities have found that one gang, 

with Electroline Steel Duct-Rodding 

Equipment, can make a half-hour job out of 

one that formerly took two gangs two weeks 
with old-style equipment! 


In consequence, they have made amazing 
savings in labor cost alone. Add to this lower 
first cost, the lower handling cost, and 

longer life . . . then you have their 

reason for adopting Electroline’s speedy, 


economical Duct-Rodding Equipment. 


a ee Ca ae a. 


Pick-up and Leader fittings me The construction is simple and trouble-free, 
Right, Electroline Steel Rodding Equip- ; yet affords the outstanding advantages of 
ment feeds easily arvund the bends. easy, efficient rodding and great 


Below, Leader locked in Pick-up for Cera durability in service. 
either push or pull. 


Originated by Electroline—Always Ahead 
of the Field. Write for bulletins. 


4121 South La Salle Street 
Chicago 9, Illinois 
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HAVE YOU SWITCHING 


Se ® Where Horn Gap Switches Are Inadequate 


because they cannot, under all conditions, safely break magnetizing or charging currents; 
nor can they interrupt load currents 


@Q) Where Circuit Breakers Are Becoming Too Expensive 


a $ for non-automatic switching and short circuit protection 


7 


Two three-pole, group 
operated, 7,500-volt, 400 
ampere, Alduti interrupter 
Switches vertically mounted 
back to back, in 2,300-volt 
overhead loop circuit tap to 
load center substation in build- 
ing below 

Price each, including operat- 
ing mechanism, $490.00. Single 
pole stick operated switch prices 
as low as $65.00 

Alduti Interrupter Switches are 
supplied in the following sizes 


Inter 
Continuous rupting 
Volts Amperes Amperes 
For hook stick or group operatior 
7500 & 15000 |400, 600, 1200] 400 


For group operation only 


23000 & 34500] 600 600 


6 June 18, 1949 @ ELECTRICAL 





APPLICATIONS ..... 


«) Where Structure Design Is Restricted 


because horn gap switches can be mounted only in the horizontal upright position, 
need wide phase spacings, and always require an operating mechanism 


@ Where Switching Sequences Are 


; Too Complicated And Costly 


because multiple operations—involying breakers, disconnects, and operating personnel— 
are required to isolate equipment or sectionalize circuits 


ALDUTI INTERRUPTER SWITCHES 


offer a proved and economical solution to such 
application problems. 


Ten years of actual operating experience in 
thousands of installations, and many field 
trials under inordinately severe test conditions, 
have demonstrated convincingly the ability of 
these Interrupters to—safely and repeatedly— 


Sectionalize either radial or loop 
distribution and subtransmission cir- 
cuits, under either load or charging 
current conditions... 


Switch load and magnetizing cur- 
rents of transformer banks... 
Switch charging currents of capacitor 
banks. 


Because there is NO EXTERNAL ARCING dur- 
ing the operation of Alduti Interrupters: they 
need not be mounted only horizontally upright, 


but can also be mounted vertically, or horizon- 
tally underhung; hook stick operation can 
be employed where economy dictates; and 
phase spacings can be reduced to 18 inches 
for the 7,500-volt and 39 inches for the 34,500- 
volt switches. Hence structures can be smaller, 
corinections simpler, and construction cost can 
be reduced below that of installing horn gap 
switches. Also, Alduti Interrupters can be 
installed in cubicles, thus providing — even 
for subtransmission applications—enclosed 
“packaged-type” switches, thereby permitting 
the complete enclosure of all components of a 
unit-type substation. 


When combined with S & C Power Fuses, Alduti 
Fused Interrupters also provide short circuit 
protection with fault current interrupting ability 
up to 40,000 amperes asymmetrical, thus mak- 
ing possible the elimination of expensive circuit 
breakers where automatic switching is not 
required. 


S & C ELECTRIC COMPANY 


4421 Ravenswood Avenue 
Chicago 40, Illinois 


Mis TES 6 ECR 


FREI aty 


23 kv, 34.5 kv Alduti Interrupter Switches 


OPERATING, CONSTRUCTION, AND MOUNTING 
DETAILS, INTERRUPTING RATINGS, AND FIELD 
TEST REPORTS WILL BE MAILED ON REQUEST 


] [_] Please send complete information on ; bance OS 


(1) Hove representative coll 
Name 
State .. 


| 

l 

| Street & Number 
| ‘ 

i 
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Report to Power Engineers 


m™@&- Production of New Standard. 
ized Switchgear Now Greatly 
Increased in Allis-Chalmers Switch- 
gear Plant. 


m= Outdoor Switchgear Rede- 
signed for Greater Accessibility, 
Better Service ... Welded-In Floor 
Plates, Full Length Instrument 
Panels, Better Ventilation, In- 
creased Compartmention. 


yas~ New Low Voltage Switchgear 
Simplified. Improved Breakers, 
Easier Access for Maintenance. 


gm Check This Modern Line of 
Allis-Chalmers Switchgear For 
YOUR System Protection Today ! 


OU CAN SELECT standardized switchgear 
for your system quicker with the help 
of Allis-Chalmers engineers. Standard Allis- 
Chalmers Switchgear is prefabricated, wired 
and assembled. Easy to install, it permits fu- 
ture expansion with a minimum of engineering 
Sturdy, welded steel framework is sheet steel 
enclosed. Safety-enginecred compartments in- 
sure complete ope rating prote: tron, 
Circuit breakers are designed for fast circuit 
interruption, long-life operation. Greater ac- 
cessibility, elimination of excess component 
parts means fewer linkages, fewer operating 
parts. Maintenance ts simplified 

These features are a product of 50 years of 
experienced engineering — a first requirement 
in reliable protective equipment. 

Result: A-C in cooperation with your engi- 
neers can advise you on equipment for your 
fault current, voltage, temperature and other 
specific requirements 

Mail coupon or call your nearby A-C Sales 
Othce for further details. 


Modern Design 


VERTICAL LIFT 


§ kv and 15 kv— inter- 
rupting Capacities 
through 500 mva. Metal- 
clad, complete with in- 
struments, instrument 
transformers, buses, cir- 
cuit breakers, and control 
wiring. Used on Ruptair, 
Oil or Air Blast circuit 
breakers 


HORIZONTAL DRAWOUT 


600 volts ac and 250 volts 
de, Interrupting ratings 
to 100,000 amperes 
Dead front, metal-en- 
closed. Pantograph 
frame for easy breaker 
withdrawal, Protective 
barriers and devices 
Single main bus for 
incoming Connections, 
greater accessibility, and 
ready inspection 


CUBICLE 


15 kv — interrupting capa- 
cities over 500 mva, Com- 
plete phase segregation with 
maximum protection for 
electrical equipment and 
operating personnel. Sta- 

air blast circuit 


Pioneers in Power and Electrical Equipment ALL Sa - 
From Generation Through Utilization 
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IRCUIT BREAKERS 


AIR BLAST 


Clears circuits in minimum time. In- 
terrupts arc in less than one cycle. 
Uses prestored air for operation. Pri- 
marily used with metal-clad, vertical 
lift switchgear, Rated at 15 kv, 500 
mva and above 


LOW VOLTAGE AIR 


Modernized G-25 and G-50 air circuit breakers for 600 
volt service and below. Built for repetitive operation 
Insensitive to shock and vibration; adaptable for light 
currents of low power, factor. 


The G-25 and G-50 meet all standardized requirements 
of NEMA, AIEE and other electrical requirements. 
Equipped with inverse time series overcurrent trip. Sta- 


Many Types of 
SWITCHBOARDS: 


DUPLEX 


For centralized control — controls 

and instruments within easy reach 

of operator. Segregated relay and 

operating equipment. Front: con- 

trol switches, indicating instru- 

} ments, annunciators. Back: relays, 

recorders, test facilities. Wiring 

>— carried in special troughs, termin- 

al blocks for quick connections, 
easy inspection. 


BENCHBOARD 


All equipment in front. 
Meters, instruments, relays 
mounted on vertical panel. 
Control switches, rheostats, 
etc. mounted on bench sec- 


tionary or drawout construction, Manual or electrical 
operation, 


MAGNETIC AIR 


The “Ruptair’’ circuit breaker is de- 
signed for service of 5 kv, 250 kva 
and below. Individual phase barriers 
Self-aligning finger type main dis- 
connects have 360° contact. Com- 
pletely oilless and self-contained. Em- 
ploys horizontal contact separation for 
reliable arc extinction, 


tion. Doors or removable 
plates give access to rear 
wiring and connections. 


Dead front 
OPEN 


Standard switchboard panels for specific applications .. 
for control of generators, motors, transformers, rectifiers, 
feeder lines for all municipal and industrial applications 
where space is limited 
and enclosed types not 
warranted. Includes nec. 
os KS . ~besthans ~ essary accessories on 
: “ir Linstes front panel. Ready ac- 
OIL rt ae cess to rear wiring and 
d wk terminal blocks. 
Oil tight enclosed mechanism of low inertia, straight 
line motion type. Wide application for central  sta- 
tion and indu 
= Ideal for economy of space 
and operation. Equipped 


strial service 


WRITE OR CALL FOR INFORMATION 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me information on: 


with Ruptors to reduce con- 
tact burning and oil de- 
terioration, Silver plated 
main contacts, arc resistant 
arcing contacts. Oil and gas 
separator. 


Oeecesececsccesceees: eeeseseecececsesansesseres: seesees, aes eeneessecccescsssssesscocosssosoes 


PON scacicictennscinninintininniiliniaiieaiiagnianiagialadsias 


Wi ikcinsteics eonaeetenavasquesssegunensthasieasstesseubatces celiniadiidigadiad 


CH AL PAE ie a etic ge 
Address. . 


A-2702 


_ be wwe we eneneneeeenseneesescecaccuant 


Mieco 
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@ Typical Thomas advancement, is our complete 
line of *pagented “‘Quiet-Type” Insulators. Record 
acceptanaé by the industry, proves these radio 
noise-frge pin types are setting iomorrow’s stand- 
ards. Ifs not surprising .. . for they eliminate all 
insulgtor radio-interference. 


Thfmas engineers pioneered and were first to 
dfvelop the under-glaze metallic oxide coating— 
pplied to the areas indicated by red in the center 
i sketch. The result is a barely discernible coating— 
contamination free because it’s under the glaze. 
Sprayed on before firing (top sketch) it becomes a 
permanent part of the porcelain—can’t come off 
and guarantees positive noise-free operation with- 
out sacrificing any insulating qualities. 
Line and laboratory tests prove the superiority of 
these insulators over conventional types. As you 
see on the bottom graph, it takes four times as much 
voltage to produce noise-making microvolts with 
the Thomas “Quiet-Type” design. 


MICROVOLTS - 


In terms of customer goodwill your Thomas “"Q-T” 
Insulators earn their slight additional cost many 
times over. 

ae: Write for free illustrated brochure describing these Shi 


OMAN E ORES modern “Q-T” Insulators. 


The R. Thorllend Fons Go. 
SESE 


a 
LISBON, OHIO 
NEW YORK CHICAGO 


AGENTS IN PRINCIPAL CITIES 
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Chamfered End 
aah AS 
Ele lualial: 


Copper-to- 
Copper 
Contacts 


Tilia WI tohG 
Steel Core Makes 
Driving Easy 


, ’ / 
Plainly Marked 
Length and the 
Name ‘Copper- 
weld’? Aid Inspec- 
tae ata eel: mas 
Been Driven 


Cross-Section Of 
Copperweld Ground 
Rod. The Thick, Pro- 
tective Copper Cov- 
ering Is Permanent- 


ly Molten-Welded rN 


To Alloy Steel. 


yf. 


‘a 


A iy Ground Rod 


with a Thick Copper Covering 


INSEPARABLY 


MOLTEN-WELDED 
to a Strong Alloy Steel Core 


It is ‘“Molten-Welding” that makes the Copperweld* Ground Rod 
different—and better. 

For, by this unique process—used only by Copperweld Steel 
Company—the strong, tough alloy steel core and the thick armor 
of copper that protects it are inseparably welded together. Only 
Molten-Welding permanently interlocks the copper and steel— 
achieves a union so perfect that the two metals cannot be separated. 

The rugged alloy steel core of Copperweld Ground Rods gives 
the stiffness you need for easy driving. Lasting protection against 
corrosion is provided by the heavy molten-welded copper covering. 

Millions of Copperweld Ground Rods now in use are rendering 
permanent grounding protection. You’re SAFE when you use 
Copperweld. They give you PROVED dependability—PROVED 
economy—PROVED longer service. 


Name 
took For This It Protects You! 


MADE BY 


COPPERWELD STEEL COMPANY 


GLASSPORT, PA 


“GROUND RODS ano CLAMPS” 


“HUBBARD & COMPANY, National Sales Agents 


and all their distributors 
| and 


JOSLYN MFG. & SUPPLY CO., National Distributors 
ool ae ee ee ah a eS 
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CUTS INSTALLATION COST 
KEEPS MAINTENANCE LOW 
GIVES MAXIMUM BUSWAY FLEXIBILITY 


fee enh « 
- A se 


Because Trumbull Lvp FLEX-A-POWER® is made in pre-fabricated 
units, you save money with this system these three ways. 

The units are easily and quickly put together . . . no special engi- 
neering skill is required for installation. This means that many expen- 
sive time and labor costs are eliminated for a lower “installed cost.” 

Not only is Lvp pre-fabricated, but it is pre-engineered so that 


you can predetermine electrical performance 
before actual installation. This advantage is 
an important factor in minimizing voltage 
drop and in keeping machine efficiency high. 
LONG-LIVED MATERIALS — 

Another advantage — LVD FLEX-A-POWER 
materials do not deteriorate even under the 
most severe operating conditions, thus assur- 
ing years of satisfactory service without costly 
maintenance repairs. 

ADAPTABLE, ‘“‘TAKE-APARTABLE” — 

LVD FLEX-A-POWER is readily adaptable to 
any power distribution problem you may have. 
Fast to install, its convenient “take-apart- 
ability” allows you to relocate your LvD system 
without replacing a single part! 

Learn more about the many advantages of 
Lvp. Write for Circular Tec 152 today. THE 
TRUMBULL ELECTRIC MANUFACTURING COM- 
PANY, Plainville, Conn. 


Men Who Observe the Best Electrical Practice Make It a Practice to Use 


TRUMBULL 


ELECTRIC 
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SYMBOL OF EXTRA-LONG CABLE LIFE 


The Simplex-TIREX Selenium Ne- Crushing and twisting, sunlight 
oprene emblem is a symbol of longer and foul weather, oil, heat and flame 
portable cord and cable life and more- all find Selenium Neoprene Armor 

pe able service for it sti s for . . 
dependable ser _ orn tand = more than their equal. And you will 
the exclusive Tirex jacket that is ; f ; ; 

: : find it to be security against un- 
unsurpassed for resistance to the . 
. . timely breakdowns and low output 

hazards of nature, and is cured-in- . 
lead to provide unfailing protection whenever your portable electric ap- 


against mechanical “wear and tear”. paratus is Tirex-equipped. 


Selenium Neoprene Armor, cured-in-lead, is a feature of 
every TIREX Cord and Cable. TIREX is made in sizes and 
types to meet every requirement for use on all portable 
equipment. Ask the Simplex representative in your area 

>.” help you select those best suited to your needs. 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE'39, MASS. 
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you can 6E SURE.. i its 


eee for fast re-fusing..for future expansion 


Interchangeability keynotes Westinghouse porcelain- 
enclosed cutouts. Only Westinghouse gives you this 
versatility in line protection. Consider what this means: 

First, fuse replacements are fast... safe . . . easy. 
Lineman removes door with hookstick—replaces it 
with a fused door. Fuse links can be replaced at the 
truck or in the shop. 

Second, as line capacity outgrows the cutout inter- 
rupting rating, the EA cutout door may be replaced 
with the new Type HC (high interrupting capacity) 
door—either dropout or non-dropout type. That's 
because any door will fit avy housing. 

In addition, you get greater safety; complete hook- 
stick operation; 180° dropout for clear indication of 
blown fuse; cool operation; light weight combined 
with great mechanical and electrical strength 

These cutouts are available now in a range of sizes 


to meet your requirements. See the versatility of this 
cutout. Ask your nearby Westinghouse representative 
or distributor for a personal demonstration and 
Booklets B-3833 and B-4299. Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
J-60705 


1. PRESTITE PORCELAIN HOUSING — 50-ampere, 5-kv, identical 
for both Type EA and Type HC cutouts. 

2. MOLDARTA TYPE EA DOOR—1,200-ampere interrupting 
capacity. 

3. MOLDARTA TYPE HC DOOR—Interchangeable with Type 
EA cutout door. Interrupting capacity 8,000 amperes at 2,500 
volts, 5,000 amperes at 5,000 volts, 


June 18, 1949 ELECTRICAL WORLD 





ENTA jaca 


The Monsanto Penta treatment is the dependable way to 
give wood long-lasting protection against rot, termites and 
other wood-boring insects. Penta solutions penetrate thor- 
oughly — leave poles CLEAN and dry... This means better 
workability for linemen, improved appearance. 


wv 


tl Oi EO ee 


=e 


Monsanto's Penta should be used to extend the service life 
of poles — to protect crossarms and braces by preventing 
dangerous decay resulting from moisture accumulations 
around bolt holes... This is your assurance of greater safety 
for linemen, more protection for valuable line materials. 


If you would like to learn more about the advantages of 
treating with Monsanto's Penta, send today for a copy of 
the booklet, “PENTA... the best protection for poles and 
crossarms.” MONSANTO CHEMICAL COMPANY, Desk E, 
Organic Chemicals Division, 1758 South Second Street, 
St. Louis 4, Missouri. 


Tae - ? ee 
Saxdink:sh ‘tor dlabe.cccaeaie LRRD 


et 


€ 


tophen: Reg. U.S. Pat. OF. 4 / 


PENTA MAKES W LAST NGER Transmission lines 
" «-qThese Wesfern red 
cedor poles Were full- 
Poles * Crossarms © Braces © Platforms and Decking * Loading leagth a with Mon- 
° . sqnto's ta. 
Docks © Catwalks and Railings * Tool and Machinery Sheds oF 
Trestles and Bridges © Guardrails ¢ Flooring © Sills, Plates, Joists 


Rafters and Roofing * Sash and Doors * Ladders and Stairs 


MONSANTO CHEMICAL COMPANY 
Desk E, Organic Chemicals Division 
1758 South Second Street, St. Louis 4, Missouri 


Please send me a copy of “PENTA... the best protection for poles and 
crossarms,” 


Name a Title 
Company 
Address 
City State 
SERVING INDUSTRY...WHICH SERVES MANKIN 


ELECTRICAL WORLD @ June 18, 1949 





“MILE. HIGH LEAGUE! 


@ The Public Service Company of 
Colorado handles electricity and gas 
distribution and transmission for its 
customers in the mountainous north- 
central portion of the state. For main- 
tenance work, for readings, for “‘cut- 
ting in’ new equipment in inaccessible 
areas where other means of communi- 
cation are not available, the company 
finds G-E radio an indispensable, 
money-saving tool. 

This utility’s trouble trucks, line 
trucks, patrol vehicles and compres- 


Vout 


o 
GENERAL 


sors, as well as supervisors’ cars are 
in touch with one another and with 
headquarters at Denver by radio. 

J. M. Wissenbach, Engineering De- 
partment, shown above, reports that 
dispatching by G-E radio materially 
cuts elapsed time between receipt of com- 
plaint and adjustment of trouble. 

General Electric specializes in radio 
communication systems for utilities 
faced with difficult problems of ter- 
rain or weather. For complete infor- 
mation call the G-E office nearest you 


[oe 


bai 


oe ee 


General Electric 
Electronics Park, 


or write: 
Box 1122, 
New York. 


Before You Select Any Radio Com- 
munication Equipment— 


Get This Bulletin FREE! 


Colérful booklet about 
General Electric 
radio communi- 
cation will be sent 


to you on request. 
Ask for it. 


¢ ompany, 
Syracuse, 


1, C@2 fe _ Ue COWfUlENRCE tr 


ELECTRIC 
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For more than 17 years the 
Lapp Post design has been prov- 
ing its advantages in operation... 
in rigidity ...in permanence... 
in superior performance under 
arcover...inelimination of punc- 
ture or cracking ...in better oper- 
ating characteristics underatmos- 
pheric contamination. The same 
advantages that have been sospec- 
tacular on the operating records of 
many power companies are even 
more significant at higher volt- 
ages. For new construction or 
maintenance of important high- 
voltage stations, investigate the 
advantages of the Lapp Post units 
shown at the right. 


STATION POSTS 


LAPP INSULATOR CO., INC. + LE ROY, N.Y., U.S.A. 
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Riley Steam Generating Units 
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selected for Hagood station 


South Carolina Power Company selected a 230,000 Ibs./hr. 
oil-fired Riley Steam Generating unit as unit No. 1. for their 
Hagood Station at Charleston, South Carolina. When increased 
demand necessitated enlarging the station, a substantially du- 
plicate Riley unit was selected as well as a 310,000 Ibs./hr. 
Riley unit. 


Gulf Power Company and Mississippi Power Company have 
also installed five Riley units similar to the unit illustrated. 
Throughout the country the use of Riley pulverized coal-fired 
steam generating units has expanded rapidly. Look over the 
accompanying list of recent Riley units in public utility plants. 
Houston Lighting & Power Company alone has installed or has 
on order nine Riley Steam Generating units having a steam 
capacity of 4,590,000 lbs. of steam per hour. 


Riley users | tell you-—you can rely o 


The regularity with which Riley Steam Generating unit 
users repeat for additional Riley units when plants are expanded 
is positive proof of the excellent performance of Riley units, 
their reliability and the satisfactory service rendered by the 
Riley organization. Riley users will gladly confirm that “you 


can always rely on Riley.” 


Houston Lighting & Power Co. 
West Junction Station 2-850,000 Ibs. 
West Junction Station 2-400,000 Ibs. 
Greens Bayou Station 2-675,000 Ibs. 
Gable Street Station 1-350,000 Ibs. 
Gable Street Station 1-250,000 Ibs. 
Gable Street Station 1-140,000 Ibs. 


Public Service Co. of Indiana 
Dresser Station 1-300,000 Ibs. 
Edwardsport Station 3-400,000 Ibs. 
Noblesville Station 3-300,000 Ibs. 


Utah Power & Light Company 
Orem Station 1-450,000 Ibs. 
Jordan Station 1-620,000 Ibs. 


Arkansas Power & Light Co. 
Cecil Lynch Station 1-650,000 Ibs. 


City of Los Angeles 
Harbor Steam Station 3-825,000 Ibs. 
Harbor Steam Station 2-675,000 Ibs. 


Central Illinois Light Co. 
R. S. Wallace Station 1 
R. S. Wallace Station 1 
> 


600,000 Ibs 
3 
R. S. Wallace Station 3 


75,000 Ibs. 
00,000 Ibs. 


Southwestern Public Service Co 
Borger, Texas 1 330,000 Ibs. 


Carolina Power & Light Co. 
Moncure Station 2. 330,000 Ibs. 


Worcester County Electric Co. 
Webster Street Station 1 325,000 Ibs. 


New Orleans Public Service Co 
Market Street Station 1 330,000 Ibs 


Pennsylvania Electric Co 


Williamsport Station 1 300,000 Ibs 


Iowa Illinois Gas & Electric Cx 
Riverside Station 250,000 Ibs 


Coralville Station 1 60,000 Ibs. 


South Carolina Power Co. 
Hagood Station 1 310,000 Ibs. 
Hagood Station ? 230,000 Ibs. 


Mississippi Power Co. 


Plant Eaton 3-230,000 Ibs. 


Gulf Power Company 
Pensacola, Fla 


30,000 Ibs. 


West Penn Power Co. 
Milesburg Station 2-2 00 Ibs. 


Ohio Edison Company 
Mad River Station 
Akron Heating Statior 


Interstate P’ 
Lansing Stati 
Fox Lake Stat 
Clinton Station 


A survey of your Power Flant ty a consulting engineer wi.! possicly show ways of making surprisingly large say; 


COMPLETE STEAM 
GENERATING UNITS 


ECONOMIZERS + WATER-COOLED FURNACES + STEEL-CLAD 
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PROFIT BY DELTA-STARS 


re tT TDA Meld le 


From.the very infancy of the electrical industry to the 
present day, Delta-Star has continuously designed, man- 
ufactured and supplied power switching equipment to 
the utilities for both indoor and outdoor service. 


This long experience has given Delfa-Star_ engincers 
an intimate knowledge of your problems and the ability 
to solve them. But no matter how much experience in 
years a company may haye, it must stay young in ideas 
to continue to qualify for the business of critical users 
and well-informed buyers. Mindful of this fact, Delta- 
Star, through constant research and advanced designs, 
has always kept abreast of the times. 


When you invest in Delta-Star equipment you are 
investing in quality and durability. You are sure of re- 
ceiving equipment designed for today’s—not yesterday's 
—requirements, and behind the product is an unsur- 


passed record of good service to the electrical industry. 


Delta-Star is a name worth remembering. It stands 
for high voltage equipment combining efficiency, 


economy and value. 


DELTA-STAR coves 


MAIN OFFICE AND FACTORY — 2400 Block, Fulton St., Chicago 12, Ill. 
NEW YORK OFFICE — 140 Cedar St., New York 6, N. Y. 


Norfolk, Ya. 
Philadelphia, Pa. 
CANADIAN ASSOCIATE 





CRAFTSMEN 


RECOGNIZE | Sy Wee fine foals tH 


QUALITY 


SLIP-JOINT PLIERS 


RUST RESISTING 
nickel plating that has 
been hand buffed. 
Tool will last a lifetime, 
with proper care. 


STRONGER 
NUT and BOLT 


that has been turned 
from solid bar tool 
steel and case 
hardened 
(Not pressed from 
soft metal) 


Model illustrated is 
QUALITY BUILT G25 and is available 
from special tool in 5, 6, 8 and 10” 


steel, joints operate sizes. Our complete 
smoothly and will 


line of slip joint pliers 
last indefinitely. Pt P 


also includes Thin 
Nose and Bent Nose 
SURER GRIP styles. 


with sharply milled 
teeth. Gripping 
surfaces at tips are 
cross milled. 


EVERYBODY 
RECOGNIZES 
QUALITY 


Yign of the Artisan 
Syl of Cucllince 


Crescent’ is our trade-mark, registered in the United States ond abroad, for wrenches and other tools. Sold by leading distributors and retailers everywhere and made only by 


C€Re@Oscen ir? ¥@ 8 6 COMPANY, JAMESTOWN, NEW yor « 
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“Substation Transformers 


for rural application 


Available in all standard kva 
and voltage ratings 


Wagner Substation Transformers are serving on 
hundreds of rural-line systems in operation through- 
out the country. They have shown the stamina to 
perform dependably under ever-increasing loads 
and have established an enviable service reputation 


in the field. 


If you are planning increased system capacity, in- 
vestigate the advantages of Wagner Substation 


Transformers. 


Wagner transformers are known for their high 
standards of quality and performance based on 
almost six decades of designing and building distri- 


bution and power transformers. Trained field engi- 
Wagner 500 kva, 46,000 to 7200 valit, type 
HEL Transformer. These units are available in 
sizes 167 to 500 kva in standard voltag cities, are ready to help solve your Rural-Line 


neers in our 29 branch offices, located in principal 


mbinatior t 9 kv. Bulletins TU-180 ° 
ge incoganteliane am eeaae 7 Pransformer problems. 
and TY-181 give full information on Wagner 


Substation Transformers, Was F] tric Corporation 


6456 PLYMOUTH AVE., ST. LOUIS 14 


A 


Consult Wagner Engineers on All Transformer Problems 


i 14. 
12 

——— I 5 SY 

es 2 ER eats 

BRIDGE BRAKES +» POWER AND DISTRIBUTION TRANSFORMERS -« MOTORS + UNIT SUBSTATIONS 


ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 


June 18, 1949 @ ELECTRICAL WORLD 





Available in voltages 
trom Skv to ISkv and 
trom 50 to 300 amps 


Southern States 
HAMPTON 


Drop cyTOUTs 


Sleet-shield top latch provides dependable 
operation under all weather conditions. 


Positive dropout action is assured by knee- 

B ) action mechanism at top and bottom of tube 
assembly. 

[E) is assured operation at full rated current 


is assured by evenly distributed pressure 
and full wiping action of solid copper con- 
tacts. 


Insulator replacement costs are lower with 
Southern States two-piece insulator units. 


Universal mounting bracket provides either 
cross-arm or pole mounting. 


F) Self-locking hinge prevents tube falling out 


on down swing. 


Positive semaphore! Completely open po- 
sition provides unmistakable indication of 
blown fuse. Tube quickly and easily re- 
moved and replacement installed with hook 
stick. 


WRITE FOR BULLETINS ON THE ENTIRE LINE 


Equipment Corp. 


GEORGIA 


Representatives tn: 


BIRMINGHAM, ALA. 
LOS ANGELES, CALIF. 
ma onomne. tala 

Mate 

eat cho mes Ne ae ae 
JACKSONVILLE, FLA. SHREVEPORT. LA. 


iP tee BOSTON. MASS. 
ATLANTA, GA. JACKSON, MICH. 


CHICAGO, ILL. 
PAP VCE N'A Ree hb en 
VALPARAISO, IND. 
LOUISVILLE, KY. 
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KANSAS CITY, MO. 
ST..LOUIS, MO. 
NEW YORK. N. Y. 
CHARLOTTE, N. C. 
PHILADELPHIA. PA. 
CHARLESTON, S. C. 
KNOXVILLE, TENN. 
MEMPHIS, TENN. 


DALLAS, TEX. 

EL PASO, TEX. 
HOUSTON, TEX. 
LUBBOCK, TEX. 

SALT LAKE CITY, UTAH 
SEATTLE, WASH. 
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A Half-Century of Varnish Research 


Motor repair men and electrical equipment manufacturers will find it pays 
to investigate this new varnish. G-E 9574 represents the attainment of 

a long-sought goal—a varnish for all insulating purposes which combines in 
a single material the electrical, chemical, and mechanical qualities 


previously found at their best only in individual special-purpose varnishes. 


In addition, general-purpose varnish 9574 is easy to use. It is remarkably 
stable and does not tend to harden in the tank. It penetrates the deepest 
coils quickly and easily; bakes at low temperatures and can be used at 


barrel gravity or reduced with ordinary petroleum spirits for many applications. 


Double-check these statements by the property tables below. 


*G-E 9574 gives excellent results on all t) pes of coils except extra-high-speed 


armatures. lt is one of G. E.’s complete line of electrical insulating materials 


UNUSUAL 
eT mite) 


Water. . . . Excellent” 
Acid . . . . Excellent 
Alkali . . . . Excellent 
Ol . . . . . Excellent 
Salt water . . Excellent 


Gu COM fe your confedence Che — 


GENERAL @@ ELECTRIC — 


OUTSTAND ; 
Mechanical Strength 


Build relative . . Excellent * 
Adhesion . . . Excellent 
Toughness. . . Excellent 
Hardness . . . Excellent 
Flexibility . . . Excellent 
Penetration. . . Excellent 
Bonding . . . . Excellent 
EXCELLENT Rone - , High-temp. bonding Excellent. 
Electrical Properties a a 


Dielectric strength, 

volts mit . . 2000-2200 
Dielectric strength, after 24 
hours’ immersion in water 
at 25 C, volts mil . . 1400 


FOR MORE DETAILS, write for new bulletin to your local UCT 


7 INSULATI 
G-E Distributor or to Section 2 5-6, Chemical Department, ae ¥Conis® 


General Electric Company, Pittsfield, Massachusetts +) 57 | 


| Cenen 
al 
D tcecrp, 


cbomM 
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@ Tap-Armor Rods are simply short 

lengths of PLP Armor Rods. They assure 

the same simplicity and ease of application. 

For hot-line taps, they eliminate troublesome 
concentrations of stresses; prevent arcing and 
resultant burning of the conductor caused by 
loosened clamps; and give a positive damping of vi- 
bration...one of the main causes of loosened clamps. 


FOR COLD-LINE application, simply twist and wipe 

into place on the conductor as shown by Figure 1. 

No special tools are needed. PLP Tap Armor grips so 
snugly that clips or clamps are eliminated. 


FOR HOT-LINE application, the set of tools 
shown in Figure 2 makes the job easy. Safely and 
rapidly, PLP Tap Armor is put in place. 


The result for either hot or cold lines is 

the same ... Figure 3. Conductor life is 

increased, electrical and mechanical 

characteristics are improved. A 
COOL clamp is the result. 


@ Like to know more about PLP Armor Rods? 
Any Salesman of Line Material Company, 
Locke Incorporated or American Steel & 
Wire Company will gladly give you complete 
information and prices. Or write directly to us. 


PREFORMED ARMOR RODS ARE FOR USE UNDER PATENT NO. 2,275,019— OTHER PATENTS PENDING 


PREFORMED LINE PRODUCTS COMPANY 


ais 1051 POWER AVENUE e CLEVELAND 14, OHIO 
COMPANY 
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The comprehensive Burndy line includes 
connectors for every substation require- 
ment. . . T connectors, couplers, expan- 
sion joints, ground connectors... bus 
support clamps for all types and sizes of 
tubing, flat bar and cable. All meet rigid 
utility requirements, both electrical and 
mechanical. Ask for descriptive literature, 
or engineering assistance. BURNDY 
Engineering Company, New York 54, 
N. Y. WESTERN BRANCH: Vernon 11, Cali- 
fornia. CANADA: Canadian Line Materi- 
als, Ltd., Toronto 13. 


ANGLE BUS SUPPORT CLAMP 


COUPLER 


SQUARE BUS EXPANSION COUPLER 
Type XPL-T 


GROUND CONNECTOR 
Type GAR 


SQUARE BUS COUPLER 
Type NS-T 


GROUND CONNECTOR CHANNEL T-CONNECTOR 
Type GB GROUND CONNECTOR T-CONNECTOR - Type NT-B-90 


Type GP Type CT 
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UNIVERSAL TERMINAL CLAMPS 


@} They combine many odd sizes of 
clamps for wire, cable and tubing — 
eliminate specifying diameters except 
for special conductor requirements. 


® Mounts on terminal pad with four 
half inch bolts on 1%” centers. 


&) Choice of clamp position doubles 
conductor range for each clamp. Note 
a 90 degree change in position can 
be made for quick selection of either 
of two indicated range sizes. 


©) Overlapping sides of clamping cradle 
hold cable strands together. 4, 


@® Only three clamps cover full Con- 
ductor range —Wire No. 4 to 4/0, 
Cable No. 4 to 800 MCM, Tubing 
3/8 inch to 3/4 inch. 

@ Two clamps for specified conductor 
sizes — Cable 350 MCM to 1250 
MCM, Tubing — 1/2 inch 3/4 inel. 


and one inch. 


RAILWAY and INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 


AFFILIATED WITH THE I-T-E CIRCUIT BREAKER CO., PHILADELPHIA, PA 


IN CANADA 


EASTERN POWER DEVICES LIMITED, TORONTO 


“DISCONNECTING SWITCHES 


INDOOR"AND OUTOOOR 


PT m2 
CLAMPS AND FITTINGS 


HORN GAP SWITCHES 
ea att ey 


CUTOUTS AND 
iS et eee 


DISTRIBUTION 
2 
’ 
F i 
SWITCH OPERATING 
WL RR 


SUBSTATIONS 


ia La aa 
ISOLATED PHASE | 
HEAVY DUTY SES 2 


rene base 
SYSTEMS | 


AUTOMATIC 
SWITCHING 
EQUIPMENT 


ra 


METAL CUBICLES 


TESTING DEVICES 





ts Cable on the 
Reel that Counts! 


Reynolds Metals is Shipping ACSR Cable NOW — 
Invites Your Inquiries for Early Delivery 


Yes, it takes cable on the reel to solve 
those power line problems. And 
Reynolds has taken action to insure you 
of obtaining your share, for substantially 
less than the cost of copper. 


Six million pounds of aluminum have 
been added to Reynolds monthly produc- 
tion—and all or whatever portion of it is 
needed will be used for ACSR and alumi- 
num cable until your demands are sup- 


plied. First shipments of finished ACSR 
were made 90 days from the date 
Reynolds announced their entry into the 
cable field. Today, production is under 
full swing. 

If you want prompt action on your 
cable requirements, write or call 
Reynolds now. You'll like both the 
product and the service. 


REYNOLDS METALS COMPANY e Lovisville 1, Kentucky 


REYNOLDS 
Lifetime ALUMINUM 


THE COMPLETE ALUMINUM SERVICE FROM BASE METAL TO FINISHED PARTS 


ee ieee eat | 


4 
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* The Pole Star Transformer, conceived and 
With the developed by Pennsylvania Engineers, is one 
of the country’s first, really NEW Post War 


Distribution Transformers. The physical ap- 


pearance is decidedly different because pockets 

you can be sure of the and pocket bushings have been eliminated and 

° replaced with new high vol sidewall 

NEWEST and FINEST in Sanated tenahtege and canualaeed Gees 

is . ss caps. The advantage of removing the core to 

Distribution Transformer repair or replace the coils has not been over- 

: looked in the new cold rolled steel core design. 

Design , Construction The Pole Star Transformer, now in its second 

year, is receiving wider and more enthusiastic 

acceptance. We believe this is a result of its 

and Performance fine performance record as well as its many 
new desirable features. 


RECESSED __ PRESSEDSS TEL 
TANK SHELL CLAMP 
CUTAWAY OF HIGH 


FIBRE 
VOLTAGE SIDEWALL GASKETS —_ - RETAINING 
BUSHING | 


< SPRING HINGES 


HINGED 
INSULATING CAP 


CORE AND COIL 
ASSEMBLY 


f 
Embodying/ a new wound core design with an inherent 
low exéfting current, POLE STAR Transformers are 
madg@ in sizes 25 Kva and below, 14400 volts and 
b@low, single phase, 60 cycles, OA, conforming to 
E.E.l.-NEMA Standards. — Will soon be available in 
sizes up to 100 Kva. 


POLE STAR Catalog No. 349 is yours for the asking. 


‘aN ° 
bore ae PCMAG 
POLE STAR. a TRANSFORMER COMPANY 
be your guide Pittsburgh, Pennsylvania 





PIVOT ANCHOR 


aes 4) OB ts 
PIVOT 


— | ~ SERVICE 
- PROVED 
_ BEARINGS 


OWLESS BRONZE 
bd 


Oilless 
Noiseless 


Troublefree 


COBALT TUNGSTEN 
Lvs 


by dg eo 8) 


Sangamo J Watthour Meters 


Sangamo J Meters are equipped with a modern 


Troublefree Service... 


improved oilless, noiseless, non-corrosive bearing The 3 Meter bearing system, non-corrceiv 
et I Te »¢ system, m-corrosive 


system—proved by 9 years of troublefree serv- 


and rustproof in all climates, has been proved 


ice. As shown in the diagram above, the lower troublefree by the performance records of 


bearing assembly consists of a non-ferrous millions of these meters in service since 1940. 
cobalt tungsten ball and two sapphire jewels, 


Economy of Maintenance... 


This truly modern bearing system requires no 
adjustment. Sangamo J Meters are built for 


while the oilless upper bearing is a flexible, 
stainless steel pivot of a length designed to 
avoid frequency vibration and the resultant 
noise. quick and economical maintenance. All repairs 
are minor repairs with the Type J Meter. 

* * * 


Sustained Accuracy... 
ioe ; es , , Sangamo J Meters have proved their ability 
The accurate performance of this bearing sys- p : 
to meet the requirements of 


tem is proved by a large group of J Meters, today and the anticipated 


tested after 9 years in actual customer service, 
which showed a variation averaging only five- 


‘ 


hundredths of 1 in accuracy from that at 


the time of installation! 


loads of the future with sus- 
tained accuracy, economy of 
maintenance and_ trouble- 
free performance. 


ELECTRIC COMPANY 


SPRINGFIELD, 


ILLINOIS 
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NICHROME “senrries’ 


IN ALLEN-BRADLEY STARTERS 
“ PROTECT ELECTRIC MOTORS 


Enemy number one of electric motors is overload—excessive current that 
causes motor windings to overheat, burn out. Here is an enemy of all motors, small or 
large, ready to go into action immediately a motor starts. Devices for protecting electric 
motors against overload, therefore, must be exceptionally dependable . . . must not fail 
to disconnect the motor from the line before a dangerous temperature is reached. 


FOR PRECISION-PROTECTION, ALLEN-BRADLEY OVERLOAD 
RELAYS EMPLOY NICHROME 


In controls of this type, the current that flows through the motor windings is used 
to heat Nichrome thermal! elements in the overload relays. Thus heating of the relay ele- 
ment monitors the heating of the motor windings. When a dangerous motor temperature 
is reached, the heat from the Nichrome unit releases a contact arm in the relay, thereby 
disconnecting the motor from the line. Given a few seconds to cool, the relay mechanism 
can be reset by pressing a button —completing the motor circuit again. 


ALLEN-BRADLEY 
RESISTO-THERM 
RELAY OPERATION 


STABILITY OF NICHROME ASSURES DEPENDABLE RELAY PERFORMANCE 


Because of its uniform quality, superb corrosion-resistance, and retention of physi- 
cal and electrical properties at high temperatures, Nichrome is unsurpassed for the 
accurate job the all-important thermal unit must perform in these Allen-Bradley controls. 


D-H ALLOYS AND YOUR REQUIREMENTS 


If your products demand electrical resistance material of outstanding uniformity, 
high stability and long life, remember this application. Be guided by the example of 
Allen-Bradley and have Driver-Harris supply your needs. We fabricate the most complete 
line of electrical resistance alloys in the world, and will gladly make recommendations 
based upon your specific requirements. 


The heater stem is almost completely surrounded 
by a Nichrome thermal unit. A ratchet wheel is 
soldered to one end of the heater stem, and this 
engages a pawl which holds the relay contacts 
closed against spring tension. Sustained overload on 
the motor heats the Nichrome element which, in turn, E. 


h H f h Its th | 

eats the stem eat from the stem melts the solder, TYPE N17 Thermal Unit — TYPE N41 Thermal Unit — 
wound with Nichrome No. 16 Nichrome No. 19 B&S gauge strip, 
releases the pawl, thereby opening the relay contacts. B&S gauge bare wire. 3.01 amps. 9/ 16-inch wide. 34.8 amps. 


which frees the ratchet wheel. The wheel turns and 


Nichrome is manufactured only by 


Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 


Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


*T.M, Reg.U.S.Pat.Off. 





FLEXIBLE LEADS and taped connec- 

tions reduce time for power factor 
ond insulation tests. You have no com- 
pound-filled boxes to refill in the field. 
The Oil-Sealed inert gas system with 
pressures usually less than a pound has 
no valves or external gas supply to 
maintain. 


r 


COMPLETE IMMERSION in oil helps 

reduce maintenance of tap-changer 
and its driving motor. Heavy contacts 
and quick-break action assure long life. 
Unit is located in separate oil-filled sec- 
tion of tank equipped with bolted-on 
gasketed cover. 


m ELEVATING MECHANISM simplifies 

breaker removal for inspection and 
test. A by-pass switch can be provided 
to permit removal of breaker without 
interrupting load. Either oil-filled or 
Ruptair air breakers are used. In both 
cases, disconnect fingers on the remov- 
able element permit checking without 
removing breaker from unit. 


ALLIS-CHALMERS MCS MULTI-CIRCUIT 


unit substations consist of two or more vertical lift metale 
clad switchgear units throat-connected to 1 or 2 trans- 
formers, They have the O//-sealed inert gas system for proe 
tecting oil and the 32 54% step regulator mechanism for 
= 10% Range of Regulation. Bulletin 11B6935, 


June 18, 


1949 @ ELECTRICAL WORLD 





Fast Inspection... 


ALLIS-CHALMERS 
SCS SINGLE CIRCUIT 
UNIT SUBSTATIONS! 


ASILY ACCESSIBLE for inspec- 
E tion, maintenance and routine 
tests, Allis-Chalmers SCS Unit Sub- 
stations for single feeder applica- 
tions build customer good-will. 
Shutdowns are short and infrequent 
. . . see left how inspections and 


DRAWOUT MOUNTED potential and tests are speeded up. 
control power transformers permit 
removal without interrupting service. 


Smaller door speeds fuse replacement. 


pampered ar edge er ment necessary — transformer with *10% Load Ratio 
from rear. Potheads or bushings or both é / 
can be supplied for secondary termina- Control . . . the Oil-Sealed inert gas system . . . second- 
tions, : 

ary breaker . . . current, potential and control trans- 


a insicinagnagndc-svlingl entgeclacied formers .. . and meters and relays as needed. Installa- 


The weatherproof, modern housing contains all equip- 


access to switchgear, bus connec- 


tions, Feather-Touch control for the tap- tion is simple; a single concrete pad prepared from 


changer, potential and current transform- " a a z 
ers, and other control equipment. These advance drawings 1S the only foundation requirement, 
doors are equipped with a labyrinth-type 


seal to prevent leakage around edges. HAS 32 %% STEP REGULATOR UNIT 
~10% range of regulation is provided by the mecha- 
nism that now regulates over 5,000,000 kva in Allis- 
Chalmers Step Regulators, This range handles more 
load and holds voltage to a narrower band than 714% 
LRC. As the standard range, it means your cost is less 
because the savings in manufacturing costs are passed 
along to you. Call your nearby A-C office for details 


or write direct. ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


COMPLETE SWITCHGEAR UNIT can 
be removed for access to its com- 
partment, This speeds and simplifies 
painting of compartment interior when 


required, es 5 
Feather-Touch, Oil-Sealed, and Ruptair 


are Allis-Chalmers trademarks 
A 2530 


Pioneers in Load Ratio Control — Originators of */s% Step Regulation 
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HOSKINS 
Chromel 


RESISTANCE ALLOY 


. . » basic eleme Bfectrical heating 


Jd you were to sit down and compile a list of electrical heating applications, 
you'd have a pretty good idea of where and how Hoskins CHROMEL resistance alloy 
is used. For CHROMEL, you know, is the original nickel-chromium alloy that first made 
electrical heating practical. It's ductile, durable stuff ... easy to work with, hard 
to burn out. Possesses close-to-constant “hot” resistance between 700° and 
2000” F. Delivers full-rated power throughout its long and useful life. And, for 
over 40 years, it's been used consistently and with confidence by leading 
monufacturers of all types of electrical resistance heating devices. So if you're 
concerned with electrical heating . . . from a utility load building point of view, 
as a manufacturer of appliances, or as a user of electric heat in your 
manufacturing processes ... your best interests can best be served by 
Hoskins CHROMEL wire, ribbon or rod. Our Catalog M-1 contains 
complete technical information ... want a copy? 


MANUFACTURING COMPANY 


LV E . ) 8, MICH AN 


HOS KIN S 


4445 


Heating Element Alloys * Heat Resistant Alloys * Thermocouple Alloys * Spark Plug 
Electrode Wire * Special Alloys of Nickel * Electric Heat Treating and Laboratory Furnaces 
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Bulletin 646 


Manual Transformer-Type Reduced-Voltage Starter 


Here is the first outstanding im- 
provement in manual transformer- 
type starters in twenty-five years. 
It is a worthy addition to the Allen- 
Bradley line of motor centrols. 

An unusual feature is its adjust- 
able time delay, which prevents 
careless operators from switching 
the motor too quickly to full run- 
ning voltage. Many other features 
are described on the next page. 


with time 


SIZE B—SOhp, 220v; 100hp, 440-600v 


The NEW Bulletin 646 Manual Trans- 
former-Type Starter differs in many details 
from older types of reduced-voltage starters. 

Time-tested developments . . . like Allen- 
Bradley double break, silver alloy contacts 

. assure long, trouble-free service. See 
next page for further details. 


Allen-Bradley Co., 1316 S. Second Street, Milwaukee 4, Wis. 


ALLEN-BRADLEY 


BULLETIN 646 TRANSFORMER\Z TYPE STARTER § see 


next 
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from line failures. 
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FACTS TU 
REMEMBER 


About Wood Preservation 


Creosote Oil, properly applied, makes wood 
last 3 to 5 times longer. Its deep penetration pro- 
tects wood from dry rot, termites, fungi 


and other destructive organisms. 


Creosote Oil is the most widely used wood 


preservative in the world. 


Pressure treatment with Creosote Oil has been 
used successfully under practically all conditions 
for more than 100 years. Its effectiveness has 


been proved beyond the shadow of a doubt. 


For these reasons, Creosote Oil continues to be the 
preferred wood preservative of America’s leading 
railroads and utilities for the protection of their huge 
investments in ties, poles, and structural timber. 


For these reasons, also, Barrett continues to 
recommend pressure treatment with Creosote Oil as 
THE BARRETT DIVISION the most dependable WOE RRRNE IG method. 
ALLIED CHEMICAL & DYE CORPORATION Our half-century of experience 1S behind 
40 Rector Street, New York 6, N. Y. this conclusion. 
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Fk" a wood preservative that has withstood 
the test of time . that offers you service 
records of 20 and more vears of protection... 


there's nothing like creosote oil 


And for a completely uniform product .. . 
one that gives you the same excellent results 


application after application ... there’s nothing 


like U-S-S Creosote Oil, 

U-S-S Creosote Oil is manufactured by a con- 
tinuous process at our distillation plant — the 
largest in the world. And all preliminary opera 
tions, from mining of the coal to production of 
tar, are controlled carefully. As a result, U-S-°S 


Creosote Oil always gives you the same high 


CREOSOTE 


M 


TRADE 





was 


tOXICITY . the same effective, adequate pene 
tration that assures protection against the ray 


ages ot rot, decay and termites. 

If you treat your own poles, our extensive 
facilities make possible prompt delivery of the 
amount of U-S-S Creosote Oil you need . . 
from a tank car to a barge load. And if you buy 
treated poles, it will pay you to see that your 
supplier uses U-S-S Creosote Oil. Meanwhile, 
if you would like more information on the ad- 
vantages of U-S-S Creosote Oil as a preserva- 


tive, write us. There's no obligation. 


COAL CHEMICAL SALES DIVISION 


United States Steel Corporation Subsidiaries 


71 Broadway, New York 6, N. Y. 


OIL 


fe A, 


June 18, 1949 @ ELECTRICAL WORLD 





ALLIS-CHALMERS POWER OIL CIRCUIT BREAKERS 


ES 
Speed Circutt 
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TYPICAL 
TURBO-RUPTOR 
DEVICE 


W J HEN BAYONET contact (1) drops from the stationary 
C 


ontact (2), an arc is initiated in the oil-filled pressure : 
chamber (3). Pressure from the gas generated by the arc STANDARD RUPTOR OR TURBO-RUPTOR DEVICES 
causes the oil to swirl down dual helical throat passages (4). ARE USED ON THESE ALLIS-CHALMERS 
These restricted, converging passages force jets of oil into i 
the elongating arc and against the moving bayonet arcing- OUTDOOR OIL CIRCUIT BREAKERS 
tip. This turbulent action disperses the arc and waste prod- 


u mpleting interruption at an early current zer 
cts, completing in uf early curre ero, TYPE BZO- J : TYPE FZO- 


The simplified Ru ptor interrupting device has no moving a! j i <r = I aed 4 

vas hin “PN Be , < 

parts to bind or fail, Stationary contact segments provide eieaoene v to 46 kv 
— S-cycle ¢, my — 8-cycle 

self-wiping, high pressure contact with the movable bayonet { opening, 20- | opening, 20- 
for low resistance and low temperature rise, | cycle re- 2 | cycle ree 


‘ 7 closing. closing 
Check with your nearby A-C representative for the com- 


plete story of this feature... and others of Allis-Chalmers 
oil circuit breakers in ratings to meet all your needs, Or TYPE FZO- TYPE ©... 
write direct : : ia 151...69kv 14.4kvto23 
. A-2728 — 5- or 8- | kv—8-cycle 
Ruptor and Turbo-Ruptor Allis-Chalmers trademarks } . cycle open- opening, 35- 
4 , q ing, 20-cycle cycle re- 
reclosing closing 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 


Pioneers in Power and Electrical Equipment From Generation Through Utilization 
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HERE’S A TYPICAL TEST 


THAT WESTINGHOUSE FLUORESCENT LAMPS PASS 


A phosphor crystal functions at top 

efficiency in a fluorescent lamp when its 

atoms are united in a definite pattern. 
@re-a_ Westinghouse scientist tests 

mixtures of nev 

Research Laboratory at-Bloom 

New Jersey. 


That’s Why Westinghouse Fluorescent Lamps 


WORK SO WELL 
BURN SO BRIGHT 
LAST SO LONG 


ae 
—_— 


— 


—— 


> €. 
you CAN BE SURE...1F ITS 


a ‘Westinghouse 


THE NAME YOU KNOW IN 
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MT CULE MELA 


Kacking-Insulator Switches 


H 


; 


Type SW and SWA 
Outdoor Air Switches 





7.5, 15, 23 and 34.5 ky, 
400 and 600 amp; 
46 kv, 600 amp. 





Important Features: 














¢ Reduce Friction ¢ High-Pressure Contacts 


Twin discs revolve when 


witch cl . Not - 
“Run” Cool — 80 lbs. weet punts tet Soke: 
e un ooier lengthwise wipe contact 
a All Nonferrous Above and vertical entry. 
. ; ILLUSTRATED ABOVE: 
¢ Assure Easier Operation Insulators 


Type SW, I5 kv, 600 amp. 
Type SWA is similar, two 


¢ New Terminal Reduces 
Electrical Joints 


insulators per pole. 


Get All Faers - - 


© No Contact Shunts 


¢ Solid-Silver to © Protected 
Solid-Silver Inserts Flexible Jumpers 


PACIFIC ELECTRIC MFG. CORPORATION 


5815 THIRD STREET, SAN FRANCISCO 24, CALIFORNIA’ + P. O. BOX 419, GARY 


KIRKWOOD oP Sy mise toh ane NORTHWEST SUPPLY C KENTA. HAWLEY WALT F 
4 n 825 Ingraham Bldg p oral: Rata Or rE a 
da 


y. 9 ri 
Miami 32, Flor Butte, Montana Baltimore 16. Md CEN 


’ 4 Nit pt a 
BRUECK ENGINEE NG iv] SROVE Pa ah ee Pp aa LC. HARDIE \/ 
53 W. Jackson Bivd ie): thiand Bldg. Annex “ iu i tore bd O ‘a 
hicago 4 Dallas rer oY. Des M Pt7 > 


Other Representatives in Principal Cities 





CASH IN ON RM* 


Get started now by sending coupon 
for your RM* HANDYLOG foday! 
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YOU ITS HANDY, NEW 


HANDYLOG 


i i ience for 
A valuable new money-saving, time-saving ror ecinigni ion 
amie of power insulators and supension 
pu 


Lists...in just 32 pages...all the power insulators and suspension 
hardware products you need for handling over 95% of your jobs 


Use coupon below to bring 
Locke’s RM* HANDYLOG to your desk 


in i dards 
Place the items you find in it on your stan 


POSE ODIO 


YOU SIMPLIFY STOCKS and stocking operations because RM items... by having the ability 
to do a number of jobs equally well ... should enable you to reduce your stocks to a new low. 
YOU PAY LOWEST PRICES for RM items because they are all standard items... produced 
in large quantities. 

ET PROMPT SERVICE on RM items because they’re always carried in stock by your 
Locke Regional or Distributors warehouse. 
YOU GI T DELIVERY on RM items because they are always being produced . . . always 
on hand for immediate shipment from the factory. 
YOU REI CHANCES OF OBSOLESCENCE using RM items because their assured avail- 
ability allows you to match future extensions to present construction. 


RM (Revetitive M facture) = = oe oe ae ee ee ee ee ee ee ee 
A Program designed to help reduce the i LOCKE INCORPORATED ° BALTIMORE, MARYLAND 
installed cost per kilowatt on line and 

MAIL THIS COUPON FOR YOUR RM* HANDYLOG j 


Station equipment. 8 
¢ 4 a ae 
i i Title 


INCORPORATE O Company 


BALTIMORE, MARYLAND tien 





TT 
Sta 


Are ts 
book>>>>>> 


&W 


AN EL 








Between the covers of this new edition of “Central Station Boilers” are 
salient facts about recent B&W designs that are helping to make 
power more plentiful all over America. Typical units are presented 

in detailed drawings with their capacities and pressures conveniently 
tabulated along with names of power companies and station locations. 


Send for your copy today. Simply ask for Bulletin G-67. 
The Babcock & Wilcox Co., 85 Liberty Street, New York 6, N. Y. 


+ i 
hai ih 


_ =. i ed 
Se TS ether 
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The Ljungstrom Air Preheater is a compact gas- 
to-air or gas-to-gas heat exchanger, operating on 
a continuous regenerative counterflow basis. 
Hundreds of leading power plants and other spe- 
cial applications confirm its high level of heat 


recovery and long-term low maintenance service. 


PREHEATER 
CORPORATION 


60 EAST 42ND STREET - NEW YORK 17,N. Y. 
Plant: Wellsville, N. Y. 1806 
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@ Seven Superior Diesels helped a midwest 
quarry company find gold—gold in the form of 
reduced power costs. In only 12 years the use of 
Diesels reduced the cost of electrical power 
$156,000, after all expenses, including depreci- 


ation, were deducted! 


But Superior Diesels supplied more than a low 
cost source of power—they also provided a de- 
pendable one. The engines are operated at least 
16 hours daily, 6 days a week, 52 weeks a year! 


Over and over again we hear similar reports 
about the outstanding performance provided by 


sc cots 


1949 


is where you 
find it — 


Superior Diesels. But that's not strange when you 
consider that Superior has all of the following 
advantages: Conservative Ratings e Fuel Economy 
@ Precision Bearings e Heavy Rigid Crankshafts 
e Strong Bases and Cylinder Blocks e Proved 
Roller Chain Camshaft Drive e Oil Cooled Pistons. 


Superior Diesels may be able to help you get 

gold from your power costs. We would like to 

discuss it with you—just drop us a line and tell 

us when it's convenient for you. 

THE NATIONAL SUPPLY COMPANY 
SUPERIOR ENGINE DIVISION 

Plant and General Sales Office: Springfield, Ohio 


vente 
nya 





THE POWER 
Serving, Industry 


Bechtel engineers and construction crews are at 
work on another new power facility — one of the 
nation’s largest—a 400,000 horsepower steam- 
electric generating station. 
Utilities engaged in building up power reserves 
acquire a strong ally in Bechtel Corporation, 
manned and equipped for the whole job from pre- 
minary study to completed project. Like adding 


a ready-to-go, experienced department without 


increasing overhead — engineers pool knowledge 
and skills with the Power Company's engineers, 
supplemented by Bechtel purchasing specialists 


and well-seasoned construction forces. 


BECHTEL CORPORATION 


Los ANGELES : SAN FRANCISCO .- new vorx 


ECONOMIC STUDIES 
PROCESS DESIGN ENGINEERING 


PURCHASING CONSTRUCTION 
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VARNISHED 
FIBERGLAS: 


Style OW Insulation: 


- 


Here’s a new Irvington insulating material that’s 
important to investigate now. Important because 
it makes possible the use of Fiberglas (Class B 
Insulation) at a cost substantially lower than 
formerly. Important because it provides in a 
standard product the combination of higher dielec- 
tric strength, greater flexibility and high mechani- 
cal strength desired in many specific applications. 

In making Varnished Fiberglas Style OW, 
Irvington employs base cloth woven by a new 
principle that permits the woven fiberglas to carry 
more insulating varnish. Not only test results, but 
actual applications have proved its advantages in 
such services as core wrappings, field coils and 
punchings. It is available in black or yellow, in 
thicknesses of .007”, .010”, .012”; in rolls 25 and 
50 yards long; approximately 36” wide; tape in 
widths from 42” up. Write today for test reports, 
further details, and samples. f 


5 ef \ a GTO Ad TT ee a ELE Company 


Irvington 11, New Jersey 


PO a eee Ce ee Ce CT ee ee ee 


Milwaukee; Minneapolis; New Hartford, N.Y.; New Orleans; Philadelphio; Pittsburgh; Portland, Ore.; St. Louis; Seattle; Hamilton, Ont., Canada 
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“T am De Laval Centrifugal Force. I pro- 
tect turbines and engines against troubles 
— caused by impure oil—and the cost of my 
services, both the original cost and the operat- 
ing cost, is so much less than the cost of even 
one serious shutdown that I am in effect inexpensive insurance. 


“As used in a De Laval Oil Purifier, I instantaneously remove from 
lubricating oil all water, dirt or sludge, thus keeping the oil clean and 


making it safe to use over and over again. 


“I can also be used to good advantage in connection with the De Laval- 
Funk Process, which minimizes the formation of sludge within the lubricat- 
ing system. On many types of turbine 
oils, the De Laval-Funk Process is the 


ultimate in protection. 


“I am available in a wide range of 
capacities, enabling every power plant 
operator to secure the correct unit for 


his need.” 
@ Write for Bulletin TO-1. 


\ 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 
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life of Amcreco poles 
methods. Amcreco 
od preservation are accepted 
by years of practica 
1 development. Evi- 
ting qualities of Amcreco 


are full-leng 
onger with 


d the long 
rior treating 


to last I 


The story behin 
is astory of supe 
methods of wo 
methods, improved 
experience. research anc 
dence of the long-las 
poles is present on every pole. It's the Amcreco 
Brand which shows the year the pole was 
treated .-- signifying that these poles are not 
Why not cet the com- 
] 


toaday:- 


f their age- 


story 
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‘Time is the measure of all things. 

Few of man’s inventions can stand its 
merciless judgment. Yet Kerite for 

over 90 years has thrived and spread 
and gained renown. Time, indeed, gives 


Kerite its unqualified recommendation. 


THE KERITE COMPANY 


LOS ANGELES 


NEW YORK CHICAGO SAN FRA 


Kerite Insulation —Your Cable’s Best Life Insurance 
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Senator Needs a Pair of Shoes 


mp 
| HE FEDERAL GOVERNMENT. to our knowledge 
at least, is not consciously in the business of pub- 
lishing comic books. But it does unconsciously. 
as witness the following extract from Pages 343 
and 344 of the Senate Hearings on the First Defi- 
ciency Appropriations Bill: 

Senator Ellender—-"l honestly and sincerely 
believe that electricity can be more cheaply 
developed and produced by the federal govern- 
ment than it can by private enterprise.” 

Mr. (P. 1.) Smith "LT will grant vou. sir, 
that shoes could be produced and made more 
cheaply by a city government. a state govern- 
ment. or the federal government if they do not 
par their share of the taxes.” 

Kilender “But vou could not refleet that sav- 
ing to the public.” 

Smith —"You could not?” 

Ellendet “No.” 

Smith —"Why not?” 

Ellendet “Tn ( leetris ly. evervbody uses it: 
evervbody does not use tubing.” 

Smith——“I said ‘shoes.’ ~ 

Ellender—I thought you said ‘tubing.’ but 
it would apply to shoes in the same way. In other 
words, the same thing would apply. in faet. to 
any commodity.” 

Smith-—“I am amazed at your statement.” 

Ellender——“It can be more cheaply produced 
and distributed, and it is a must with us.” 

Smith—*So are shoes.” 

Ellender—*Yes.” 

Smith—“*Why does not the federal govern- 
ment make shoes?” 

Ellender-—*A lot of people can do without 
shoes and do.” 

Smith—‘They do?” 

Ellender——*Yes. We do without them down in 
our state.” 

Smith—**That is not for the Northern states.” 

Ellender-—“T might say that I ran barefooted 


myself until | was 15 vears old.” 
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Perhaps so droll an exchange is quite without 
significance—aside from the demonstration it 
gives that a United States Senator is so dogmatic 
on a public issue that he'll stick to his position 
even though he makes himself ludicrous in doing 
so. But consider that exchange in the light of 
another extract from some much more signifi- 
cant comment on the same issue. Here’s one 
point from NSRB > Power Consultant Edward 
Falck’s Midwest Power Conference paper: 

“It seems to me that if all the brains —legal. 
engineering. and publie relations——that are now 
heing devoted by both sides to the ideological 
public-private (power ownership) battle could 
hy some means be channeled into more construe- 
tive purposes of improving the size. scope, and 
quality of the electric industry. there would be 
a verv clear gain to the country as a whole.” 

There just can’t be any question as to the aceu- 
racy and wisdom of Falck’s statement. Nor can 
there be any question as to the unreasoning dog- 
matism of Ellender’s comment. 

Trouble is, this issue is being fought prima- 
rily in the Congressional arena, particularly in 
the Senate. And when vou enter the Senate, 
Ellender has one vote and Falek has none. You 
might say that dogma has one vote and qualified 
intelligence has none. And you wouldn't have 
much to be concerned about. at that, if dogma 
had only one vote. 

We wouldn't suggest for a second that the 
answer is to run the country solely through the 
decisions of the especially qualified, highly 
trained Faleks and to exclude from government 
the Ellenders, who ran barefoot in fact until 15 
and have vet to wear shoes on their intellects on 
many. of the intricate, overpowering issues that 
face Congressmen every day. 

But isn’t it going to be difficult to adopt the 
rational approach Falck suggests so long as the 
issue he would resolve is controlled by the Ellen- 


der approach to it? 





Lines Are at Stake 


THAT STRUCTURAL nightmare. the television antenna, 


is turning out to be much more disturbing to utility 


operators than a bad dream. Built and installed as they 
are today. they are an active threat to life and property. 

Resembling nothing quite so much as a broken bed- 
spring on a broom, most television aerials have about as 


much structural stability. This of itself is suflicient cause 


for alarm 


But the hazard is compounded when ignorant 
irresponsible installers slap them up on chimneys and 
ipartment house roofs to weave drunkenly a scant feath 
ers fling from energized distribution feeders 
One metropolitan utility recently counted 13 such video 
12-ky 
here the 


to the 


Vavaries swaying above energized lines, 


There is littl 


hazards 


need to lay down multiple 


that such situations comprise satety 


property. and om 


| fort of the public. 


it val question 


the fall 


We do not pretend to pass here on the 


of who is liable should injury or damage follow 


4 such a device across energized lines 


Such a question may never have to be decided by the 


ourts if utilities and municipal agencies move now to 
seek out potentially hazardous installations and to sponsor 


statutes and amendments to building codes that will 


stop erection of suc h devices neat 


if the 


take steps to educate installers about this potential hazard. 


high-voltage lines. 


It would help, too, infant video industry would 


Crane Hazards 
WO OR THREE 


aimed at preventing the injuries that happen when a 


states now have laws or regulations 


crane or well-drilling rig is maneuvered into contact with 


ipower line. Power lines are raised high enough to leave 


plenty of clearance for vehicles and moving objects of 


normal height. But despite this long established safety 
precaution, once in a while some unmindful operator will 
“wing 


a boom into a live power circuit, It has just hap 


pened again, this time in New Jersey. 


All the 
that the 


details are not available, but it is practically 


certam operator violated 


I 
Jersey's recently promulgated 


contractor of 


New 


one or 


ore provisions of 


I 


rules pertaining to such industrial situations. The De 


partment of 


Labor's recent safety orders stipulate “pre- 
taken ins the 
lO“ | 


partmental orders carry administrative 


that the 


to be high-voltage 


Lhe ck 


regulations pre- 


eautions proximity of 


lines” based on the vislat Ve 


pProvistons. 


scribing person responsible tor operations near 


power lines shall notify the utility so that barriers. de 
energizing, or other measures can be employed to pro 
tect the line and the operation. 

these ordinances and rules aim to bridge 
land that 
of the roving and unpredictable mover, shovel operator, 
r well-driller. 
plans and his scene of 


othe 


In this way 


the no mans was the free field of operation 


The onus now is on him to report his 


intended action before he starts. 


very state needs comparable safeguards. 


54 


Obsolescent Generating Equipment? 
THIRTY 


pacity (in kilowatts) now operating was installed and 
the end of 1925. kilowatts in 


every ten are therefore at least 23 years old. One in every 


PERCENT of the utility steam generating ca- 


operating before Three 


eight kilowatts in service at the end of 1948 was installed 
before 1920 and is therefore at least 28 years old. In fact 
one in 20 dates bac k to LOLS or earlier. 


one that is 


l 
Dasts 


Those are the statistics on an age 


admittedly no « if the equipment ts 


still 


ape ration, 


are demonstrably disadvantageous 


riterion for s« rappin 


functioning economically as to fuel consumption. 


and maintenance. But if those operating Costs 
then it can be 
ter worthy of analysis that practically half the 


utility generating capacity is 20 or more years 


Federal Power Commission statistics show. 


prove d fuel ecor 


Just how much has the 


ullt at substantraliy eater cost 


, 


miants economically obsolete 


vears the advances in design have consistently 


in keeping the ne 


west and best plant of each 
-vear interval at an achieved new level of performance 
such that its fuel per kilowatthour ranged from 18 to 71‘ 
of the average pertormance ot plants then operating. The 
veneral average over the years is about 607. That is. the 
plants in operation in almost any year have required 606° 
more coal for each kilowatthour they turned out than the 
very latest plants or units added. Of course. this does not 
mean actual coal tonnage is that much above best obtain- 
able performance because the older plants are worked less. 
It is not necessary to make too many broad assumptions 
that 1931-35 
utilities could have saved 16 to 20 million tons of 


L916 and 1945 if 


to assert ‘except for the lean years! the 
electric 
coal a year almost any time between 
they could possibly have scrapped all the plants more than 
> years old—so much has been the thermodynamic better 
ment in performance, year by year, Some 46 million tons 
could have been saved in 1048 if all the newer plants 
could have functioned at the 0.71-Ib. rate reported for the 
hest plant and all those of vintage earlier than 1915 with 
even a 1.34 average rate could have been superseded. 

It is ridiculous to. talk in such terms as to serap 30 
million kw for the sake of a coal saving that might buy 
only 2 million. But it is not ridiculous to sugeest putting 


on the docket 


found to be 


those 2 million kw or for critical 


A few of them may Ix 


more 


analysis. eating up 


hours and maintenance for 


dollars 


their retention. If so. then out they should go as soon as 


in long coal rate for short 


readiness-to-function. more than would warrant 


and turbine manufacturers’ factories and the 


alike stand the 


increased equipment production and purchase 
{ul} I 


the boiler 


utility till respectively can strain ol 

The situation is no different from that of the farmer 
who has a horse he uses only to bring in the hay crop each 
summer. He concludes the animal is “eating his head off” 
if the winter feeding of oats costs him more than he gets 


for the hay. That's why tractors supplant horses. 
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The Electrical Week 


boom market in 


The stocks of 


utilities apparently will stay around for a longer 


common electric 
period than expected. By the middle of June the in- 


dustry had reached 47° of its goal for the vear. 
Prospects for sales in the second half of 1°49 are 
The Kentucky PSC. finding 


in between a co-op and a private utility who 


pronounced favorable eee 
itse! 
Wish to buy the same property at the some_ price. 
legally has the 


is beginning to wonder if it power 


to rule on sales of utility property A demand for 
ey estimated in the millions of kilowatts is fore- 
seen for the government's and 


program of aireralt 


missile research. And no generating plants are to be 


which will be needed for 


REA 
a generating co-op. 

And in 
will 


a wholly 


built to supply the power 

only short periods of time has extended 
another loan to This one is in 
west-central Michigan 
Licht & 


Co and set up 


Arizona. Central 


Arizona Power Co buy the Arizona 


Power owned subsidiary to 


serve the northern part of the state. 


uessed why out 


If vou haven't already atk hae bars 


, } 
sales fig 


14.2% 
light 


] 
clining. these preliminary {pril may 


ures for 


velp. Residential sales were up the corre- 


1078 
hut large 


over half of all powe ' sale s) were dow 


over 
} 
sales 


1948 


} ' ' 
sponding month of small and power 


light and power sales in 


a) 


were up 5.6‘ 


Grand Coulee Dam was used for flood control this 
spring for the Theron D. Weaver of 
the Army Engineers reported recently to the Co- 
Basin said the 


relatively 


first time. Col 
Committee. He 
flood 
that can be used lowered the Columbia 
Portland. 


lumbia Interagenes 


small amount of control storage at 


Grand Coules 
O.8 ft at 


Durine 19418. The Cle Illuminating Co 
bt stiles Ghai P dition. oaks more 


than 

SPUO DOO, 
One of the largest applianee manufacturers will 

swing out of radio and concentrate on television next 


vear. Tt believes better demonstration possibilities 


will improve sales results. 


Hate 


yeuth 


Power Co has an 
It ine 


short course se holarships lor those 


Ho ashineton expansive pro 


vram to aid farm ludes college scholarships 


or needy arm youth 
desiring to study agricultural subjects. and expense funds 


or LH Club leaders desiring to take li adership courses 


ata state college or university. 
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New York that 


Long Beach, Calif.. is slowly sinking into the ocean. 


A recent Times story claimed 
Gn the sinking land are the Long Beach plants of 
These. the 


asserted. have dropped about 9 ft but slowly and 


Southern California Edison Co. paper 


without any damage to the structures. 


One of the fastest crowing associations tn the industry 


s the Public Utilities 


compantes in its membership. 


{dvertisinge Association. which also 


des £as 


European utility men. who have just completed a 
tour of American utilities and manufacturing plants 
under ECA 


the voluntary 


sponsorship. were more impressed with 


interconnections established by Ameri- 
! saw. All 


can utilities than with anvthing else 
establish their 


they 


wish to similar interconnections in 


home countries. 


Based on the fpril rate of consumption, oval slo ks on 


hand at electric utility power plants on Vay ] were suffi- 
rent to last 118 days. compared with 100 davs a month 


earlier and 57 days a vear ago. 


Notes From The News 


Eleetrie customers of Georgia Power Co have passed 
the 400.000 mark. At the end of May the total was 
1OT.509 Yakima and Walla Walla asked 


i court test of the Washington law permitting two or 


have 


more PUD’s to buy and operate private power sys- 
tems. 


its 3 


New York City has renewed for three years 
tax on gross receipts of utilities . Pennsvyl- 
vania Power & Light Co claims that 97 out of every 
100 farms in its area have electric service available 

Eveerrican Worip has won a merit certificate 
in the contest sponsored annually by Industrial Mar- 


keting. “AITEE 


Sessions Stress Improved System Techniques.” which 


The award was made for the story 


appeared in the Feb. 14. 1948. issue. The story repre- 
-ents the joint efforts of EW’s engineering staff . 

sdeminute failure that cut off lights 
City. la 


Erling Berget. The father is an electrical engi- 


mea power 


bree Stour a son was born to Vr. 


and Vr s 
neer . Dearborn Hall. new electrical engineering build- 
dedicated 
Gleason presided at the cere- 
IEE ss 


will vote June 24 on a proposal to 


hospitals. 


ing State College. formally 
Vay 28. Dean George H. 
ony. attended by the Portland section of the 


Spring field. Ore... 


i at Oregon mas 


nued on following page 





ACSR IS NOW coming in volume quantity from the Reynolds Metals Co. In the foreground are 40-in. reels of No. 4 (7 aluminum/1 steel) 


cable 
Wisconsin Electric Cooperative 


sysfem. to he 
Elec- 


) J , 
Bonne ille | ouwer 


establish a municipal power 


financed by revent honds pavable in 20 years. 


would from the 


tricity purchased 


stration, Me 


anchise from 


intatn States Power Co non holds 


the citv. but the 


proposal 


nee to purchase of tts tac lities. 


Financial: 


Rep Emanuel Celler has demanded that the New 
York Public 


authorization for Long Island Lighting Co to sell $16 


Service Commission withdraw — its 


million in debentures to four large insurance com- 


panies. He said the insurance companies soon may 


lock, stock, and 


barrel” if some curb is not placed upon their purchase 


“own most of our public utilities 


of debentures and other issues without the necessity 
of competitive public bidding and Securities and 
Central Ari- 
zona Light & Power Co's common stock now has a 


Exchange Commission registration 


par value of $5 a share instead of no par value. The 
change in the articles of incorporation adopted at 
the stockholders’ 
June 7. 


annual meeting. became effective 


Public Service Co of Colorado stockholders have ap- 
proved an increase in the company’s authorized capitaliza- 
This would add 


625.000 common shares and 125,000 preferred 


tion from $50 million to $75 million par. 


Offering is expected late in June of $80 million in neu 
first and refunding mortgage bonds by Pacific Gas & 
Electric Co Houston Lighting & Power Co ex- 
pects to offer stockholders the right to subscribe either 
to additional shares or to debentures convertible into 
Jan 1, 1950. Holders will be invited 


to subscribe to stock at $40, one for four, or to $50 in 


common alter 


debentures for each four shares of common held. 


56 


In the background are 250-!b coils of wrapped cable. This is part of the first shipment to REA cooperatives under the contract with the 
April shipments by Reynolds of ACSR totaled 447,170 Ib. Production is now according to schedule 


Public Service Co of New Hampshire has received 
SEC permission to offer competitively $4 million of 
Series EF 1979. Proceeds. 
LO L8O4 


first mortgage bonds. due 


together with funds from the sale of 


will be 


shares 
reduce 
Light & 


reorganize to 


of S10-par common. stock. 


short-term bank borrowings Mexican 


Co, Lad, is 


strengthen its capital structure as a qualification for 


Power planning to 
a long-term loan of 826 million from the International 
Bank for Reconstruction and Development. The bank 
already has granted the company a short-term loan of 
$10 million at 5! )°° annually to help the reorganiza- 
tion Plans for sale of 251.033 additional shares 
of common stock have been announced by Portland 
General Electric Co. Proceeds of the sale. expected 
to be about $6 million, will finance the company’s 


current construction program, Total shares outstand- 


ing will be 1.25 million. 


Legislation: 


Bou ing loa flood ol opposing telegrams. the Florida 
House has “indefinitely postponed” the bill giving Tampa 
Utility Board power to take over Tampa Electric Co and 
all its Hillsborough County 


dum 


properties uithout refleren- 
eh Delaware's legislature has approved a measure 
calling for creation of a state Public Service Commission, 
effective Sept 1, Vembers will receive 84,500 a year 

Organized labor in Missouri has refused to accept two 


Bill, 
designed to replace the King-Thompson anti-utility strike 


recently introduced amendments to the Cooper 
law. In practical effect the amendments provide for com- 
pulsory arbitration and authorize injunctions if the arbi- 
trations board's findings are not accepted. They set up 
standards to be followed by the arbitration panel in an 
effort lo hased on the 


Ven 


avoid any attack recent court 


decision voiding a similar lersey law. 
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Seller's Market in Common Remains 


New Equity Sales Through June 15, Exceed 47% of Industry's Goal for Year: 
First Six Months of 1949 Likely to End with $182.5 Million in New Money 


THAT SELLER'S market in new electric 
utility common stocks which came with 


the first days of spring seems to have 





decided to stav. 
By June 15, 1949's first half had seen 


ereisemnemenstinnsamacneel aoetbeoae 


new equity sales of $152.667.000. These NEW MONEY FROM COMMON STOCK 
exceeded 47% of the industry’s common a = 
stock goal. as expressed in an ELec- | SINCE JAN 1, 1948 

rRICAL Wortp survey late last year. = pe ee Te PT 

Prospe¢ ts that sales would be over half 
the year’s program by the end of June 
were good, for issues registered and ap- 
proaching sale last week were expected 


to bring in another $27.2 million. In 





addition. there was another issue in the 





planning stage likely to be sold or on 
sale during the first six months of 1949 
It should bring $2.6 million. 


Millions of Dollars 


$182 Million Likely 


If sales in these last 
are realized, the first half would close 
with $182.5 million of new risk eapital : qi (Soles June! 
in the till. That wouldn't be at all hard ae 


y . — June 9, ~ 
to take. considering the “huvers-market \I $/6 Million) 


recession-capital-shortage” nature of the 


—_— And 1! = Jan Feb. Mar Apr May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar Apr. May 
mes ( here Is planned 


first few day of the second 1948 1949 


( Source: EE/) 
another big common issue whieh 
vield about $19.5 millior 


new issues, according to the experts frie al business was off 


ind assuming again that conditions con ul But at least one of the country’s 
lt favorable Many companies are Gest ape rating Companies had long 
doing the pre-registration groundwork een in a position where it could earn 


echt now. Others are watching the more money for the commen stock- 


arket closely to see if it's true what older by losing 50.000 kw of industrial 


ey say about utility equities. There'll load than it could by serving that load. 


i turndewn. of course, in July and Losing that kind of business—-even if 
onside sis iwust. But come September with an that’s an unusual case —won't hurt the 
DECr etree. ; market. the lost ground could I earnings picture. And bond money, 
untouched by has paid for the largest part 


ing which has marked utility ing oes 7 | .: sicalnahh 


imant 


of tl last two v ‘ 
_ ' - eas five facto acco ne to Harold H been cheap throughout 


Outlook Bright ‘ wad r of Eastman, Dillon & \ third factor that helps 


investors seem to ialf’s outlook for utility equity 


are the industrw’s expansion soe 


Perhaps the most satisfying aspect egard itility industry as a promis the presence in the market of a number 


today s I rult pretur storm cellar for a time when indus oft institutional buvers investment 

outlook r th las lf hh trial ! vil their troubles rl trusts. fire and casualtv insurance com 

“s gyrations not nentio t natut utility. earnings panies. educational institutions, and 
Washingt he perhap 1 factor in this feel trust departments of banks. 

“iffy } vol I There’s also the diversity in reve Some of these have been boosting the 
are brave enough to ass h i iue sourees which utilities have and the proportions of utility equities in their 
conditions affeeting the =: ] ri fact that industrial load deelines cost portfolios as the prospects for indus- 
itilitv common stocks which he itilities least, per unit sold trials sagged Converse lv. of course, if 
vailed for the first half will continue Then the anticipation is fer good the industrials begin to go somewhere, 
througl ie second. vou can find re irnings in 1949. Earnings for the first these potential customers are likely to 
sponsible people who believe firmly juarter were nicely ahead of the com edge out of the utility market. That’s 
that the new. risk-monev-raising ( rable period in 1948. under the im a majer “if” in the outlook for the last 
of the first half will go right on un pact of rate inereases. a downward — half 
checked trend uel prices, and the operation Yields on utilities are good. They 

Certainly there won't b leartl ot cient equipment aren't up to the 8-10° you can pick up 
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on some industrials, of course. 


look 


storm cellar aspect again 


But the 
better the 
and there is 


earnings prospects 


a higher percentage of net income be 


ing paid out. 
The much higher payout ratios of the 


business constitute another 
additional 


industry. In 


power 
strong 
stock 
70° of the 
shareholders. 


point 


by the 


tor common 


1948 


went to. the 


sales 
net earnings 

For all 
was 39° Phat 
the 


particularly if he’s 


corporations, it 


leave 


doesn't much 


choice for investor who's buving 


vield, willing to 


sacrifice a percent or vield 


stability of 


two in the 


for the utility securities. 
the 


utili- 


view ot 
is that 


even incr 


Ipation n 


this vear 


Kentucky PSC Ponders 
Over Its Own Powers 


Public 


statutory author 


SeTVICe 


yperty 7 


! 
would 


GEORGE H. BLAKE, left, president of Public Service Electric & Gas Co, and Gov Alfred 
E. Driscoll of New Jersey examine a bearing thermometer on a turbine at Sewaren Station 
of the company. Both were on the program at the formal opening of the station on June 8 
The plant now has a capacity of 200,000 kw in two machines. Another 100,000-kw unit 
will go on the line in fall, the fourth is on order. The steam turbines are the first to 
operate with steam at 1,050 F. Sewaren will raise system capacity to 1,615,300 kw 


on the Commission's sale-of-property 


oer Canadian Light & Power 
s counsel argues that 


ses aah ec eins “ad Offers Dissolution Plan 
This 


customary rather 


jurisdiction 
its petition is mostly 


Intent to purehase. 


procedure Co will 


Canadian Light & Power 
its stockholders this month to aut 
dissolution 

Under the dissolution plan Canac 
Light i 
Hvydro-Electrie Commision 

in Water & 
0 


t= B.000-hr 
I 


(petitioning) is a 
ian a red ired one he claims 


\t present 


about TOO 


comp 
Rural etre 


buys 
Utilities 
plants ire I 
ilthoug 
PVA. th River at St. 1 


a NESS Hydro-kle 


9.00 in 


customers and 
Kentucky 
industrial 


City: 


joint subsidiary of Quel 


power from ind 
two large sill 
wil 


Win Power Co 


ind hydre plant 
from 


} 


- 


: Co and Gulf St 
Emplovees A 


inion, calling 


An addition 


Oct 1 rreemen ‘ | 


wout 
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MOCCASIN BEND Substation of the Tennessee Valley Authority is tied into the TVA system 
to make available an extra 60,000 kw of capacity to the system of the Electric Power Board 
of Chattanooga. Left to right are States R. Finley, general superintendent, Electric Power 
Board; L. J. Wilhoite, EPB chairman, getting ready to pull the switch; G. O. Wessenauer, 
TVA power manager; and Merrill DeMerit, TVA chief power engineer 


Aircraft, Missile Research Program 
Will Demand Millions of Kilowatts 


Vast vEw blocks of elects energy Though the Air Foree cannot select 
1 in millions of kilowatts —will i site for the development center until 
d for the government’s pro- the projeet has been authorized. its 
of aireraft and missile research location necessarily will be in the West. 
in the next few vears For tests of rockets and guided missiles 
Authorizing legislation already hi a large area of public land. not to be 
gone through committees of th th found in any other region. will be 
It calls for a total required. In addition to the enormous 
of more than $161 million fe power requirements. it is estimated 
facilities to be built | that the center will require upwards of 
e National 10.000 acre-ft of water a vear. largely 
\eronauties for cooling purposes These require 
ments point to eventual selection of a 
site near a federal multiple-purpose 
lar hut it will have to be one of the 
largest 
Air Secretary Svmington has advised 
Congress that no electric generating 
facilities will be built: by 
If started newt 
im] 
37.000 kw 


supply require 
Ip] jul 


yperated only 


luration. 


Franchise Extended 


Tampa Co 
rom Sept 1, 1953. 

extended franchise 

gy sold to the city 
trom $ te L5e per kwhr 

to Sept 1, 1948. The com 

of the energy required pany will also furnish half of the over 
lion installation d street lights without charge 
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Holyoke Water Power Co 
Favored to Build Project 


Holyoke Water Power Co has won 
the first—and perhaps last—round of 
its battle to build a hydroelectric pro)- 
ect on the Conneeticut River at Hol- 
yoke. Mass. 

The City of Holyoke Gas & Electric 
Department proposed to erect the 
power plant at an existing dam owned 
by the company. But since a Federal 
Power Commission examiner recom- 
mended last week that the company do 
the job. the city has made no further 
showing. The Gas & Electric Depart- 
ment must formally protest to FPC by 
June 25. deadline for filing exceptions 
to the examiner's decision, or face the 
likelihood of losing its bid. 

Examiner Max Baron's initial deci 
sion came after protracted hearings in 
Holvoke and Washington, D. C. Plans 
of the company and the city original! 
were substantially alike. each contem 
plating an ultimate installation of 60. 
000 kw. Then during the hearings the 
city eliminated from its plans the canal 
sv-tem operated in conjunetion with 
the project 

The examiner ruled that (1) aban 
donment of the canal <vstem would not 
v¢ in the publie interest: (2) the citv’s 
plans would net result in an economic- 
illy feasible project (3) the city 
lacked egislative rutherity to con- 

ruect, operate. or tinance the project. 

would be outside citv. limits 
recommended that the company 
eranted a 50-vear federal license 


city files no exceptions. FPC may 


take up the matter or let the examiner = 


-tand 


GRDA Ends Struggle 
by Buying Competitor 


Grand River Dam Authority, an Ok 
oma agenev. and Grand Hydro. Inc 
i private company. have settled their 
differences. GRDA_ has purchased all 
of Grand Hvdro’s assets for $931,000 
luding $281.000 previously paid 
rand Hydro in 1931 received a state 
ve permit to use Grand Rivet 
for power generation The 
id only completed surs 
in 1935 when the state 
omplete ht to the 


GRDA immediately 
land of Grand Hydro 

In the following co 

Hydro was supported in 

he land should be valued for its power 
potential and not just as farm land as 
GRDA contended. A value of $800,000 
on Grand Hydre’s land. Thi- 


award was in the p ise price 


was set 





Central Arizona L&P Co 
Establishes Subsidiary 


Central Arizona Light & Power Co, 
Phoenix, will buy the Arizona Power 
Co, Prescott, and will operate it as a 
wholly owned subsidiary to be known 
as the Northern Arizona Light & Power 
Co. The Arizona Corporation Commis- 
sion has already granted its approval. 

Commission Chairman William T. 
Brooks favored the proposal because: 

1. There is a definite need for better 
service in the area now served by the 
Arizona Power Co. 

2. Service has not been satisfactory 
because of the lack of financing and 
lack of a firm power supply at a rea 
sonable cost. 

3. Under the agreement — service 
should be materially improved because 
Central will be able to supply the 


owe eeded b s subsic 
SKELTON STATION of Central Maine Power Co on the Saco River near Biddeford hos q Power needed by its subsidiary at a 


capacity of 16,800 kw. A fish ladder beside the log sluice is a feature of new project reasonable rate 
Under the agreement Central will 
advance between $400.000 and $500. 
000 for the new company’s stocks, 
>. ‘ s ' adjustments, and other assets. It will 
REA-Financed Super-Cooperative also assume $3.6 million in Arizona 
e Ps e Power Co obligations. Arizona Power 
Formed in West-Central Michigan 010i) is osxerbip oF to hydro: 
electric and a steam generating plant 
and would be paid $250.000 a vear on 
ANOTHER “super co-op” hi I The new Wolverine co-op will take 1 30-vear lease. 
d by Rural Electrificatio : over five small generating plants now Arizona Power has approximately 
ianced rural power t 1 operated by the Tri-County Eleetric 13 
n west-central Michigan. It wil Cooperative of Portland, Mich.. and the 


take over the generating and transmi OXA Electric Cooperative, Newaygo 


00 customers, It serves the northern 
part of the state except a small area 
served by cooperatives Central Ari- 


' tablis] | 1 | ec 
requirements of thr ablishes Phiese plant have a present total capac zona has over 55.000 customers. 


distribution co-ops operating it itv of 10.379 kw. Wolverine will in William P. Reilly, president of 


: \ 1 
gan counties crease the apa of three plants, \rizona Power, will become vice-presi- 
announced loans totalir ( idding four 2.500-kKw units and a 
ist week to the nev olverine 600-kw unit at O& V's Hersey and Bur- 


Cooperative of vi nips stations and a 1.100-kw unit at 


dent and general manager of the new 
ompany, 


ind three member distr mn Pri-County’s Portland plant. Ino add 


Of the total, $5.5 ( Wi tion. Wolverine will build a transmis 
Wolverine fo ne ler “ior -vstem to interconnect the plants Sale of Lines Approved 
with a comin | ! nd tie ino with the distribution svs 
d for 347 miles of t Is t = of O&A Pri-Countv. and the Federal Power Commission | au 
i Eleetrie Cooperative of Hart horized Carolina Power & Light Co 
lean was followed . | three distribution cooperatives ind Roanoke River Power Co sell 
week by an ocation of S4.065 -hared $897.000 of the total Michigan transmission lines in Virginia and 
O00 to t ntri wa owe! 0 loan to finance new line. svstem = im North Carolina to Virginia Electrie & 
2 ovements, and other requirements Power Co. It also okaved merger of 
Chief venture financed by the Lowa these purchases with Vepeo's present 
was the installation of a second facilities. A total of 18% miles of line 
steam generating unit it < involved 
lowa Power Cooperative 
lar Rapids plant The initial 20 


O00-kw unit is scheduled for operation 


rly in 1950 Named MacArthur Aide 
° Calvin W. Verity Middletow: Ohio. 
Municipal Boosts Wages eh ee ee 


ower tor of industrial production and pr 


rroved “inadequate.” Spokes fanual emploevees of San Antonio itilities and industrial advisor for Gen 

lending agency continued Public Service Board have been Douglas A. MaeArthur. The former 

Increase of oe an hour. enecutive Vice preside nt and ceneral 

looms for many R hacked svs fective July 1. About 850 workers are manager of the American Rolling Mill 

tems next winter Co is now at work in Japan 
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pe a: 


JUSTIN R. WHITING, president of Consumers Power Co, addresses a regional meeting of stockholders at Jackson, Mich. This was one 
of four such meetings held for the first time this year. Others were at Grand Rapids, Flint, and Saginaw. Of 27,617 stockholders, 17,000 live 


in Michigan 


St. Lawrence Project 
Bogs Down in Congress 


The St. Lawrence Seaway, like much 


of the rest of the Truman program, 


has bogged f 


down in Congress—for 
this vear at least. And 
suspicion that the Administration can 
thank itself for that 

Last January the 
this 


power and navigation development. He 


there is some 
result 

President called 
for authorization vear of the vast 
and members of his Cabinet have made 
frequent subsequent pleas for the proj 
ect. But it was not until two weeks ago 
that Senate majority leader Scott Lueas 
*Administration 


seaway 


introduced a so-called 
bill” to authorize the 
The Lueas Bill. which was sponsored 


and 11 Re 


with 


by eight other Democrati: 
publican Senators, would approve. 
amendment. a 1941 
and U. S. for 


project. It 


some agreement 


between Canada joint 


construction of the would 
tolls on shipping 


facilities to be 


require “reasonable” 


using the navigation 
It provides aslo that elee 


distributed 


constructed 
trical 


by the 


produced be 
New York 


energy 


State ot 


Analogue Machine Course 


meet the 


types of 


Designed particularly to 


needs of ] 


users of industrial 


computing machines. a special course 
computation will be 
Institute of Technol 
July 9 Phe 


with tl 


in analogue given 
at Massachusetts 
ogy. June 10 through 
course will il especially 

| i | I] 


1] 
treatment of engineering problems Dy 
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machines designed for the solution of 
differential 


registration 


equations. Information on 
from Dr 
Samuel H. Caldwell, professor of elec- 
trical 


Cambridge. 


ean be secured 


engineering, at the Institute in 


Mass. 


Decatur, Ind., Drops Plan 
to Expand Power Plant 


Decatur, Ind., has dropped plans to 
improve its muni ipal power plant be- 
(n order 
for a turbine placed with the General 
Electric Co in 1946 has been cancelled 
The city will pay GE $15.000 for nego 
tiating the sale of the turbine to Wyan- 
dotte. Mich. 

Since June, 1942, 


plant went out of servic 


cause of financing difficulties 


when a unit at the 
. the city has 
been buying extra power from the In 
& Michigan Electric Co. The 
municipal plant has been producing 


about 85°C of the 


diana 


system’s needs 


Buggs Isle Strike Ends 


\ ten-day strike of over 500 members 
of AFI Buggs-Island 
Dam ended June 10 when union lead 
ordered the men back. Demands of the 
strikers had included 
on, higher wages. and improved work 
ne conditions No 
and union leaders would give 
strike. The 
-trikers were emploved by the contract 


Army 


crafts un'ons at 
ers 


unton recogni 


settlement = was 
reached, 


f 
no reason tor 


ending the 


ing firm building the dam for the 


Engineers. 


Smallest meeting was in Saginaw on Good Friday evening, where 125 were present, largest at Grand Rapids, 600 


Sale of Idaho Power Co 
Planned by Oregon Co-op 


Sale of the Malheur Electric Co-op 
Association of Vale, Ore., to the Idaho 
Power Co has been approved by the 
co-op’s board of directors and is now 
subject to ratification by the member- 
ship 
recommended because 
suffered by 
a result of an accumu- 


$100,000. the 


The sale was 


of high operating losses 
the co-op. As 
lated 
co-op is in default to the government 


bv some S$60.000 In 


loss of than 


more 
principal and 
Unless it 
Pres 


co-op 


increased 
Harry B. 


would 


matured interest. 
the cost of service. 


Wileoxon said, the 
tinue to lese about $1.000 a month. 


con- 


Idaho Power's offer provides for pay- 
$473.000 for all facilities of 
the association, for assumption of obli- 


ment otf 


gation for consumer deposits, and for 


return to association members of all 


membership fees advanced by them. 
The co-op serves a wide rural area in 
Malheur Ore... and 


County, 


County, Fayette 


Idaho 


Purchase Offer Rejected 


Gulf States Utilities Co's offer to city 


fh Lafavette. La. to 


$3.1 


‘ clals of purchase 


the power system for million 


unanimously declined. The 


of the 


lds been 


Hinance committee citizens plan- 


group had previously rejected the 


offer. Gulf 


ning 


States now serve 


of customers in the 





SEC RULINGS 


New 


igland Electric System = (Bos 
has received authorization to conduct 
stabilization purchases of the stocks of 
Boston Edison Co, Lynn Gas & Electric Co, 
and Western Massachusetts Companies, dur- 
ing the bidding period for the sale of its 
stock holdings in such companies. As pre- 
viously reported, NEES proposes to solicit 
offer for the purchase of its holdings of 
123,100, 15.175, and 8.607 shares of the 
respective companies. It would acquire in 
stabilization purchases not more than 10,000 
Boston Edison stock on the 
Boston Stock Exchange and in the over-the 
ounter market, and nor more than 1,200 
shares and 2.000 shares, of Lynn and West 
tively, in the 

(Release No. 9067). 


shares of the 


ern, res over-the ounter 


narket 


Niagara Hudson Power Corp's appli 
ation for a six months extention from Mav 
1919, within w nit 


] must dispose of its 


Electric 
n accordance 1 4 lan for reorganiza 
tien and consoli of Buffalo. Niagara 
& Eastern Power Corp and certain of its 
at iries approved by SEC in 1945, has 
been granted. (Release No 


( orp 


lation 


9075) 


Standard Gas & Electric Co's request 
for adjournment of hearings on its plan for 
-implifeation of the capital structure 
Philadelphia Co, Pittsburg} 
standard Gas, has been granted. The com 


f 
of the 


subsidiary of 


ssion has postponed the hearings from 
Mav 24 to June 27. (Release No. 9083) 
American Light & Traction Co 
een authorized to change its me ‘ 
American Natural Gas Co (a nan 


des riptive of 


more 


the busine in which the 


system is engaged), and to amend its cer 


respects 


of incorporation in severa 
Charter amendments would reduce the par 
ilue of the 
stock share to the 


number of shares without par 


ympany's 4,000,000 authorized 
smmon from $25 per 
-alne value, 
e provisions relating to preemptive 
if } 


stockholders, and reduce 


of authorized 6 n illable 
ilue preferred stock to 
he number of said shares ne 


Release No. 9084) 


Electric Co, 


R. 1. has been authorized 


Narragansett 
from time tot 
S950 000 of 


May 23 


financing by the system. Hearings 
respect to these issues are still in 


No. YO9O4). 


equity 
with 
progress. ( Release 
Staten Island (N. Y.) Edison Corp 
has been authorized to effect a reeapitaliza 
tion and to offer for sale at competitive 
bidding $ 90.000) of 30-vear first mortgage 
bonds and 40,000 shares of preferred stock 
($100 par). Of the proceeds of the bond 
sale, $1,500,000 will be used to retire a like 
amount of outstanding bank notes, the bal 
utilized for construction pur 
Under its proposed recapitalization, 
Public Utilities Corp, parent, will 
to Edison for cancellation all of 
the latter's outstanding preferred and com 
mon stock (2.725 shares of voting preferred, 
no par, and 260,000 shares of non-voting 
common, ne par). In return therefor, GPL 


ance to be 
poses. 

General 
surrender 


MEETINGS 


American Institute of Electrical Engineers 
Summer General Meeting, New Ocean House 
Swampscott, Mass., June 20-24; Pacific General 
Meeting, Fairmont Hotel, San Francisco, Calif 
August 23-26 


Public Utilities Advertising Association 
Annual Meeting, Netherland Plaza Hotel, Cin 
cinnati, Ohio, June 20-21 


American Society for Engineering Education 
Annual Convention, Rensselaer Polytechnic Insti 
tute, Troy, N. Y., June 20-24 


Edison Electric Institute 
Hydraulic Power Committee 
Denver, Colo, June 22-25 


Shirley Savoy Hotel 


NortHwest Electric Light & Power Association 
Accounting & Business Practice Section, Van 
couver Hotel, Vancouver, B. C., June 23-24 


American Society for Testing Materials 
Annual Meeting, Chalfonte-Haddon Hall Hotel 
Atlantic City, June 27-July 1 


* American Society of Mechanical Engineers 
Semi-Annual Meeting, University of California 
Extension Building, San Francisco, Calif, June 
27-July 1 


Canadian Electric Association 
Annual Meeting, Banff Springs 
Alberta, Canada, June 28-30 


Hotel, Banff 


* NYS Assn. of Elec. Contractors & Dealers, 

Inc. 

Golden 
N.Y 


Anniversary Convention, Saranac Inn, 


July 2-9 


* Maryland Utilities Association 
Fall Conference, Cavalier Hotel 
Va, September 9-10 


Virginio Beach 


* Rocky Mountain Electrical League 
Fall Convention, Stanley Hotel, Estes Park, Colo 
September 11-14 


* Instrument Society of America 

Clinic on Maintenance of Industrial Instruments 
Statier Hotel, St. Louis, Mo., September 9-12 
Annual Convention, Municipal Auditorium, St 
Louis, September 12-16 


* Illuminating Engineering Society 

National Technical Conferenc French Lick 
Springs Hotel, French Lick, Ind September 
19-23 


* Pennsylvania Electric Association 
Annual Mecting, Benjamin Franklin H 
adelphia, Pa, September 20-21 


* National Electronics Conference 
Edcewater Beach Hotel, Chicago, Ill 
ber 26-28 


* Netional 
Show 
cond 


Television and Electrical Living 
Annual Show, Sponsored by Chicag 
Electric Association, Chicago Colseum, Septem 


ber 30-October 9 


* Additions this week 


ro 18 


is to receive $4,000,000 of the proceeds of 
the sale of Edison's 40,000 shares of pre 
ferred stock, to be sold after the issuance 


and sale of its bonds, together with 325,000 
shares of Edison's new common stock ($20 
par). Under an SEC order of Aug 13, 1942, 
GPU must divest itself of its interests in 
Edison. Recapitalization of Edison is con 
sidered a prerequisite thereto and will fa 
cilitate (Release No, 
9104). 


such disposition. 


Public Service Co of Oklahoma has 
received authorization to issue and sell, at 
biddin 50.000 shares of a 
new series of preferred stock, cumulative, 
$100 par. Proceeds of the sale of stock will 
be used to finance, 


competitive 


In part, the company’s 
construction program through the vear 
1951, aggregating $23,285,000. (Release 


No. 9108) 


United Gas Corp's proposal of certain 
amendments to its charter and by-laws has 
effective. In ap 
plan of reorganization of its 
Electric Power & Light Corp. the 
reserved jurisdiction 
of eight nominees for election to the 

f directors of United in order to as 
sure the termination of interlocking rela 
United and the new 
company organized under the plan. Middle 
South Utilities, Ine. (Release No. 910 


been permitted to become 
proving the 
parent, 
commission over the 
slate 
} 


beard 


tionships between 


Public Service Co of New Hampshire 
has received authorization to issue and sell 
104.804 additional shares of common st 
($10 denied the 
exemption of the 
bidding rule. Pro 
eceds will be applied to the 
construction program and 
purposes, including 
term bank borrowings incurred for the i 
terim financing of 


tures (Release No 


par) The commission 
companys request ¢for 
sale from its competitive 
ympany’s 
other corporate 
repayment of short 
construction 
9102) 


expendi 


Texas Power & Light Co has rec: 
authorization to issue and sell to its pa 
Texas Utilities Co (both of Dallas), ar 
ditional 2,500,000 shares of the former 
stock for a is 
$3,000,000 to be applis 
Texas Power's construction program 
Utilities of the 2.600.000 © 

res of Texas Power stock 


YITT) 


par value common 
sideration of 


owns all 


Oklahoma Gas & Electric Co }a- 


ceived authorization to and se 


OOOO it 


Iss 
M)evear mortgag 


t to the results 


sub pec ompet 
used 

anv’s $16,000,000 
1949 and te 


b ink 


Proceeds would be 


repa 
loans 


Utilities Plan Merger 
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February Energy Sales 
Advanced 6.2% Over ‘48 


Sales of electri ultimate 
totaled 
Elec 
This was a 6.2% 
19.903.528.000 kwhr 
sold in February, 1948. 


> 
Revenues 


energy to 


customers in’ February, 1949 


211.142.721.000 kwhr. the 


tric Institute 
increase over the 


Edison 
reports 


ultimate customers 
amounted to $389.526.800 in February. 


from 


Classification of Sales, February 


Million Kwhr Percent 
1949 1948 Change 


Kilowatthour Sales 
February 


Residential or domestic 5,269 4,633 1 
Rural (Distinct rural rates 456 429 
Commercial or industrial 

Small light and power 3,835 3,518 

Large light and power 10,220 9,897 
Street & highway lighting 233 219 
Other public authorities 550 534 
Railways and railroads 

Street & interurban 321 387 

Electrified steam railroads 211 226 
Interdepartmental 48 59 


Total to ultimate custom 
ers 21,143 19,904 2 


——————————— 


compared with $357.942.100 in 
ary. 1948, an increase of 8.8 

For the 12 ended Feb 
1949, the average use per customer ad 


1.465 kwh 


vanced to 1.586 kwhr from 
increase af 


I ebru 


months 


{ 


for the preceding vear. an 


8.3°, > the average annual bill to $47.42 
from $44.83. an increase of 5.80 : reve- 
nue per kwhr dropped to 2.99¢ from 
1.066. a decrease of 2.3 


Utility Revenues Advanced 
7.7% in First Quarter 


Electric operating revenues of the 


larger privately owned electri: 
United States for the 
in 1949 were 


to first 


utilities 
im thie first quartet! 
$1.112.764.000 


1948 


033.033.000, an increase 7.7 


ot ¢ 


compared 
quarter revenues of $1 
Revenue deductions (including oper 
depreciation, and tax 
374.000 up 
S830.0 15.000 reported tor 
1948 
erating revenues for Mareh 
d te $362.165.000. con pared to 


7.000 in Mareh. 1948. R 


larter in 


thre 
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Billions of Kwhr 


Source: Edison. Electric institute 


A S oO 


Output Percent Change Narrows Again 


week. with a de- 


Recovering from the precipitous drop ing the succeeding 
recorded for the we k 
Memorial Day 


output curve 


containing the crease {1.4 
June 4. the The New England. and Mid 


sharply also 


a- compared with 0.5‘ 
Atlantic 


remained in the minus 


week-cnd 


swung upward groups 


! l } } 
during the following week. The amount column 


of electrical energy 


light and power companies of t 


Weekly Output, Millions Kwhr 
1949 1948 1947 
11 5,309 June 5 June 14 
5,018 June June 7 
5,270 May May 31 
255 May May 24 

257 May May 17 

2384 Ma, May 10 
304 bAay May 3 
376 Aor Apr 76 
343 Apr Apr 19 
Apr 2 
9 


the week ended June 


5.300.091 000 


ceordin = 


Elec 


AWIHII 


released by the Edison 


—nmn 
Meum ween Oui 

Owenmau 
BABII NOUNOAK 


oo 


~ OO ND b> 


—— 


5,369 Apr 
3738 Aor 
404 Mar 


A 
Mar 2 


WOW nn & 7 
Coco o eo Oo-oOom 


nN 


Percent Chang? from Previous 


June 11 Jus 
Enaqlard 69 
4_A'lantic 
entrol Industrial 24 
Vest Central 
theast 
4 Central 
Mountain 
ic Coast 


Total Unit 





WASHINGTON COMMENT 


WILLIAM B. WHICHARD 


OUTSTANDING candidate for most resilient political figure 
year is Federal Power Commissioner 


ently 


of this or any other 
Leland Olds. re 


choice for 


announced as President Truman's 


his third five-year term on FPC. 


Originally named to the Commission in 1939, when he 


was comparatively unknown, Olds rapidly became one 


of the most influential. certainly the most controversial. 


figures ever to sit on FPC. He twice has been chairman 


of that quasi-judicial body. despite his 


' 
| vehement and 


often-announced distaste for one of the two industries 


over which FP¢ 


his confirmation by the 


bet to head the Commission aga'n. 


holds critical authoritv. Now. assuming 
Senate. he is a better than even 
hut soon. 


Olds has been 


ofhicial 


During his tenure as a Commissioner. 


“wrong politically more often than any other 


who comes quickly to mind, During the war. for example. 
that the 


produ e sufficient 


he sponsored several FP¢ urveys 
is... 


electric ener zy 


oncluding 
definitely would be unable to 
io support its gigantic industrial expan- 
sion. He attempted to wrest from WPB’s Office of War 
Utilities its to tell 


lew equipment they could have and when. By 1946, wher 


authority the electric utilities what 


as chairman. he had become so 


with key 


had to fight annually for the appro- 


he Was again serving 


invelved in lonz-standing feuds members of 
Congress that FP( 
priations needed to keep it in business. As head of the 
agency. Olds had to speak for the Commission before 
Congress. 

\t any rate. after the Re public an victory in the Novem 
Olds cave up EPCs 
chairmanship. effective Dee 31, 1916. He was succeeded 


hy soft-spoken Nelson Lee Smith. and FPC's 


with Congress improved notably —for a time. 


ber. 1916, Congressional election. 
relations 
EPC obtained its annual appropriall the following 
spring in just about the amount it reaciy hoped for, On 
the other hand. Congressional moves to revise drastically 
both th statutes administered by EPC. the Federal 
Act and the Natural Gas Act. got under way and 
Though a 


(Lommission 


haste 
Powe ! 


rapidly eained PHOTO TICUIN, > hism already 


} ! 
was ceveroping on the over the vacancy 


created by the retirement of Ri hard Sachse in earls 
1947. the four members presented a united front against 
both of the proposed amendatory hills 


When the Gas 


Host serious proposal. 


This union was doomed to short life 
Act revisions developed as the 


three Con Olds. offered a counter- 


formal EPC. rule 


urisdiction over ertau | ises of the 


This seer i to et 
demands ot proponent ) ! a Act amend 
Old- 


bas os 


1 4 
Hissioners, mecwding 


propos il 


i 


federal 


They adopted a renouncing 


Natural 


Gas it one of the principal 


dustry. 
rents. 
subseq uc nt char 


don the formal rule 


ind should have. 


mn decided that is id so h e. 


64 


The 19048 Presi- 


during which Olds in speech after 


the powers it had renounced—is historic. 


dential campaign, 
speech urged Truman to espouse the public power issue, 
also has passed into history. Today Olds apparently has 
recouped completely his political stature. According to 
sources close to the White House. he is regarded as well 
nigh indispensable as a member of FPC because of his 
reputation for “protecting the public against the utility 
interests.” 


With complete control of FPC now safely in his grasp, 


Olds need find the answer to only one other question: 


t the utility industries from Leland 


will lose 


ho is going to prote 
Nds? Its doubtful whether he much sleep over 


| 
Mai one, 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Condensate is lacking when a new plant is started up. 
In some cases it is made especially, in others brought in 


in tanks. 


Instruments at high level on control boards can hardly 


} 


be read by the operator while he is stooping low to 


make corresponding adjustments located at the bottom. 


Nomeclature for automatic control needs to be stand- 
What. if difference 


between proportional, throttling, droop, gradient and 


ardized. any. is the important 


, 


first derivative 


break switches have to be well and durably 


almost had to be 


Pole-top ai 


alined. Linemen have millwrights to 


do the job property 


Totally enclosed auxiliary motors in one plant mishap 
had only the paint damaged when slag leaked from the 


boiler and comple tely covered them. 


Solar heat at the equator is about 5.000 hp per acre 


at noon. Egypt derived 63 hp per acre from 1.442 


pounds of steam per hour at 15.8 psi from five 205-ft 
boilers placed in the axial focus of longitudinal para- 


mirrors of 13.000 sq-ft area. 


sf 
bork de 


Loss-of-field) protection becomes more pressing when 


f =ystem capacitor kva raises the power factor 


mMcrease 


' 
near unity. incurring the risk of instability if a gen- 


ator should be deprived of excitation. 


Powering to the extent of about 228.000 hp is indi- 


ved for the LO3-mile two-way belt convevor pro} 


ry 
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OUTDOOR STATION of Texas Electric Service Co at New Handley 
has boiler units, generator, condenser and various auxiliaries in the 
Sectional housing over turbine-generator is removable 


open 


Gen- 


erator leaas, right foreground, go directly to main three-phase stev-up 
transformers, at right. Note auxiliary supply transformer «nd 2300-v 
metal-clad switchgear below generator bus ' 


Handley Design Paces Outdoor Tren 


Single-unit outdoor station near Ft. Worth incorporates latest advances 


in simplification of 


Surface condenser 


LTHOLGH NOT RADICAL, the 
Aine of outdoor generating station 
design typified by New Handley 
Station. the 43.750-kw single-unit 
plant of the Texas Eleetrie Service 
Co in Ft. Worth. clearly represents 
the most progressive step to date in 
the simplification of steam stations. 
At New Handley the 


boilers but also the generator, con- 


not merely 
denser, fans and various other auxili- 
The station 
10 ft bv 60 
mezzanine 


aries are in the open, 


“building” measures only 


ft. It 


level the central control room that 


accommodates at 


houses the main electrical switchboard 
as well as boiler and turbine gaze 
boards. Boiler feed and other auxili- 
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in open. 


1949 


steam stations. 


W. F. FRIEND 


Ebasco Services, Inc, New York 


and 
Cc. A. LILLY 
Superintendent of Power 
Texas Electric Service Co, Ft. Worth, Texas 


ary pumps, toilet and miscellaneous 


facilities are below at finished yard 
erade. atop the foundation mat. Can- 
opy-type weather protection is  pro- 
vided for the boiler firing aisle. while 
the turbine has a separate-removable 
housing that slides along rails flush 
with the operating deck, to expose the 
unit for inspection and maintenance. 

By these other 


and coordinated 


simplifications of equipment and 


Minimum housing provided. 


Electrical design follows unit system 


piping. a saving approaching $10 per 
kw was achieved—as against the cost 


of a conventional fully-housed plant. 
Field construction of the plant was 
expedited by such simplification. The 
reduction in overall time re- 
the 


because of 


actual 


quired for project is hard to 


estimate, difficulties in 
obta'ning delivery of equipment. 
Althouch Fort Worth 
can he Texas 
in winter, the 


weather in 
rigorous when a 
“norther” blows down 
first year’s operation of New Handley 
has proved the practiability of this 
advanced type of outdoor generating 
station in a climate zone where tem- 
peratures as low as —8 F have been 


recorded. The value commonly used 
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COOLING TOWER for New Handley Station is a 6-cell 


roof over control 


induced-draft rated 826 cts 


provides an independent condensing water system. Second cooling tower will be added later 


for the design of heating 
10 F. A normal heating season has a 


with 65 F 


systems ts 


97 
239) de 


e-day deficiency 


as ference), 


' 1 
Prov i een 


at New 


temperature 


I made 
Handley { idden 


drops. periods of helow- 


freezing occasional extreme 


mw temperatures and high wind dur- 


veather and for sleet storms. 


me cou 


Pris i} il hazards ire pornypoe 


lines uid are be- 


ing mie ecautions 


enclosure t 


such as 


ets. ust 


| 
of insulation contaimmine em 


wedded) steam) or electric “tracer” 


} 
lines. re 


srouping of small pipes and 


instrument tions as well as by 


Cone 


maintaining some omintmum — flow 


66 


by using bypasses. drilled check-valve 
discs and drains. Regulators and re 
lief 
posed locations. have been fitted with 


valves. where vulnerable in ex- 


! 
housings warmed by resistance ele 


ments o7 lamp bulbs. 
Plans for Extension 


the 


New Handley and contemporary out 


l sine experience a quired al 


door proye ts. plans are how pre eed 


{ 


ing for an extension to this plant in 


1 Mw 


pleted late In 1950. Steam 


volving a 60 unit to be com 


conditions 
will be identical with the original 
installation (850) psi I) 
will be used. This exten- 


eo bevond New Handley in 


OOO but a 


ingle boiler 
on will 
Hininizinye 


tures equip- 


June 18 


room. Forced draft fans are below boiler 


ELECTRICAL CONNECTIONS oat New 
Handley Station follow the unit system with 
generator leads going directly to the two 
main 25,000-kva 3-ph transformers. Auxili 
ary power is taken directly from generator 
leads; starting power from o!d Handley station 


ment, For vample. it is ¢ ontemplated 
that be taken 
horizontally twin condensers ot 
either 
about 


turbine exhaust) will 
Inte 
side of the unit. reducing 
15 ft the height of the turbine 


operating deck above the main floor 


by 


at vard level. 
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TURBINE HOUSING (left) is carried on rails flush with operating maintenance and inspection are necessary. Movement is accomplished 
deck. It can be pushed back over the generator and exciter when by using the crane. Weatherproof housing over exciter is provided 


Devas Electric Service Co with its 
hhoring companies. Dallas Power 

\ Licht Co and Texas Power & Light 
Co. constitutes the North Texas Inter- 
nnected System. Together they 
serve about 500.000. or about one- 
quarter. of the customers in the state. 
Peak loads in 1948 for the three com- 
panies azgregated 665 Mw and for 
the interconnected system was about 
(40 Mw after allowing for diversity. 
Of this 21‘) was within the Fort 


Worth area where the New Hand- 


lev station was installed. 


Planning For New Handley 


In the early planning for New 
Handley Station. choice of the. site. 
six miles from downtown Ft. Worth. 
was determined largely by: (1) Lo- 
cation and adequacy of existing trans- 


mussion facilities. (2) plans for es- 


tablishine a high-voltage ring to em- ‘ eis =—-'! 


brace the city. (3) availability” of 


eS essen 

natural vas fuel. water supply. high- 
ay and rail facilities and (4) land. 
The Ol-acre site included the 16.- 

kya 200-psi Handley steam plant 

einally developed in L909 totsup 
\ an electric railway system. kor 

ihis reason. transmission lines were 

watlable in the vieiits 

carrying output of the : 
Also on the site was 20-acre Lake 

erie. originally used not onty as con 


} 


3 MINIMUM ENCLOSURE characterizes arrangement of New Handley Station facilities 
densing water supply for the old sta- 


Turbine boiler and electrical controls are housed in the small plant building at mezzanine 
tion but also as the main attraction level above the floor containing auxiliary pump, lighting controls and miscellaneous facilities 
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of a recreation park. Subsequent addi- 
tions to the 40-year-old station have 
required augmented cooling capac- 
ity. This was obtained by installing a 
spray system over part of the lake. 

When New Handley Station 
built. the capacity of Lake Erie was 
fully utilized by the older plant. It 
to install a 6-cell in- 
duced draft-ty pe cooling tower rated 


Was 


Was necessary 
2.6 cfs to provide an independent 
water With the 
addition of the proposed 60 75 Mw 


condensing svstem. 


unit in L950. a second cooling tower 


a 
will he provided in line with and 


adjacent to the first. 


Low Fuel Cost 


Selection of a 35.000) 43.750-kw 
unit for the New Handley project was 


predicated on an economic analysis 
covering a number of alternate pro- 
grams for system capacity additions. 
with account taken of eenerating sta- 


tions 


transmi facilities and in 


ssion 
nnections 
conditions of 650 psi. 900 F 


ttle with extraction at four 


or feedwater heating 


were 


rmined in large degree by the 


available 
Worth 
ity at roughly $9.10 per mil 

\lthough the East Texas 
is relatively near. 
oil restricts it to us 
fuel. In 1948 it 
| of total fuel consun p- 
New Handley. Coal and lig- 
possibilities for the indefinite 
if and when the price 1 nat- 


natural gas fuel 


veneration in Ft. 


present 
only as 


constituted 


a level making the 
to. solid 


rises to 


fuel an 


relsenerative \< 

i! d 0 | 

rave efliciencey of 

adopted 
Under 


rs showing an 
52 were 


fuel cost. 
special conditions prevailing 


as suitable for the 


two boilers. 


each rated 


r hr. were ected in 
preference to a single large unit |x 
cause of a more favorable price and 
delivery schedule. Simplification of 
from. the 


duplication of boilers purchased a 


engineering also resulted 


short time previously for a 


elsewhere 


station 
For the second New Hand 
ley unit. however. a single steam gen- 
erator has been adopted. 

In its first 12 months of operation. 
endine \pril 29, 19.19, New Handley 
outdoor 9 


unit has turned out 363.354 


68 


Mwh or 
net station output. Performance is 
close to 12.100 Btu per net kwhr. It 
is ex pet ted that this will be bettered 
when exhaust pressure is lowered by 


12.828 kw average hourly 


improvement of cooling tower per- 


formance, and when throttle steam 
teniperature is raised to design value. 

Electrical New 
Handley follow the “unit system”. As 


indicated in the 


connections — at 


one-line diagram, 


main generator leads go directly to 


main 3-ph step-up — transformers. 


There are two of these. each rated 
25.000 kva 60-12.5 kv 
raising capacity to 30,000 kva. Auxil- 


iary power supply is derived from a 


with fans for 


3.000 kva 13-2.4 kv auxiliary trans- 


former connected to main generator 
leads through disconnectins switches. 
standby and starting service for aux- 
iliaries is supplied through a 2-4-kv 
from the old Handley station. 
The high-voltage 
transformer bank 
O-ky switchyard 


ove rhe ad 


feeder 
side of the main 
is connected to a 
through an 
L.1OO ft 
Four 60-kv lines are supplied from 
this | 


carrier current relaying. Orie has car 


bus 


line about long. 


| l 
s. two Pave phase-comparison 
three zone distance im- 


rier-current 


pedance relaying. and the other has 
three-zone impedance relaying. 

All buried 
New Handley. 


water pipes. supply water lines. con 


metallic structures at 


such as. circulating 


duits. and grounding system are safe- 


eual le | 


hy cathodic protection, using a 50 


The 
of the first of this 


applied to a 


against external corrosion 


amp 1L2-v selenimum rectifier. 


nstallation is one 
type to be generating 
station, 


Need tor 


ndicated by severe 


cathodic tion was 


prote 
corrosion of both 


cast iron and steel vard piping eX- 


Vital Statistics 


New Handley Generating Station 


Ratings 


Turbo-generator, nameplate rating, kw 35,000 
Turbo-generator, capability, kw 43,750 
Boilers, number 2 
Boilers, rating, Ib per kw 215,000 
Throttle pressure and temperature 850 psi, 900F 
Tooling tower rating 82.6 cfs 
Cooling water range F 105 to 90 


Station Output Data 
First 12 months 
Total gross generation (in kwhr 
Total net generation (in kwhr 
Maximum | hr peak (kw 
Hours operation 


381,848,000 
363,354,000 
50,000 
8,484 


Station Performance 
First 12 months 


Billions Btu used 4,391,733 
Station heat rate—net—Btu per kwhr 12,090 
Station load factor, % 99.7 
Station availability, % 97.2 


— 


June 18, 


perienced at the original Handley 


station site nearby. Soil resistivity 
tests confirmed the corrosive nature 
of the soil. Coatings were not con- 
sidered entirely dependable for the 
local conditions prevailing. With the 
entire pipe system electrically inter- 
connected with copper ground bus 
and ground rods, it was recommended 
that a ground bed 


installed since the current require- 


and rectifier be 
ment for cathodic protection would 
be of the order of 50 amp. Galvanic 
anodes would have been less econom- 
ical. in view of the low-cost of elec- 
tric power for the rectifier. 


Two Heat Pumps 


heat installa- 


ine luded. 


Two. electric pump 


tions are One regularly 
serves the control room and is a con- 
ventional type with 5-hp motor and 


well 


second in- 


either cooling tower or 


uses 
water as heat source. The 
stallation is a 7.5-hp experimental 
ed to take heat from con 


and 


unit arran 


denser discharge water alter 
from outdoor air. It is in- 
tended to 


formance 


natively 


obtain comparative per 


data with operation on the 
two heat sources. and to develop sim- 
onomical methods for de 
pickup coil under cli 
rratic at Ft. Worth 

A new operating was re- 
cruited to staff the New Handley in 
stallation. which is the 


station on the 


ple and « 
frosting the 
conditions 


forse e 


first outdoor 
Flectric 
staff 


drawn largely from men without pre- 


‘Texas 
Co systen The was 
Vious steam station operating experi- 


ence. Some of the men initially 


later 


months to another new 


trained here were transferred 
alter a few 
the outdoor 
mian Basin in West 
In general the 

staff has readily 


to the 


station. also of 


1 


type at 
Texas. 

regular operating 
accommodated itself 


There 


of short emergency 


conditions. were, as 


usual. a number 
outages while starting and testing. 
First scheduled outage for inspection 
1949, 


unit 


and maintenance was in May 


allowing ten days for turbine 
and one week per boiler, and using 
maintenance personnel drawn largely 
from other stations of the company. 

basco Services Incorporated has 
rendered et and 


igineering construc- 


tion services to Texas Electric Serv- 
ice Co on this project and is now 
preparing designs for the 60/75 Mw 


second unit. 
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STANDARD 230-kv suspension tower of Metropolitan Water Dis- 
built 
lightning protection; two overhead ground wires added after four 
interruptions averaged 27 per year 


trict of Southern California. Line was 


years of operation in which 


originally without 


STANDARD 220-kv suspension tower of Southern California Edison 
Co. Lightning protection is provided by two overhead ground wires 
and radial counterpoises where needed. Service interruptions due to 
lightning have occurred on the average of 1.2 outages per year 


How Much Protection From 
“Lightning Protection? 


Performance records of parallel high voltage lines demonstrate 


clearly effectiveness of three degrees of lightning protection— 


no ground, overhead ground, radial and continuous counterpoise 


PERATING RECORDS of hich 
() voltage transmission lines from 
Hoover powet plant to Los An- 
geles afford a unique opportunity to 
compare performance ol comparable 
lines under a wide degree of lighting 


) 


protection. Six lines of 220. 230 and 


87. kv 


route 


traverse the same general 


and have nearly identical ex- 


posure to an iso aunic. level of 


about 15. Operating records with no 


lightning protection: two ground 


wires and some radial counterpoises; 


and two ground wires with contin- 


uous Counterpoise wires are preset ted 
in the three accompanying articles. 
Lightning Experience With 
No Ground Protection 
kK. W. ROCKWELI 


Senior Ele« 


volitan Water 


rical Engineer 
District of So. Calif, 


The Metropolitan Water District 
of Southern California has built and 
now operates a 230-kv line for trans- 
electric from 


mission ol powet 
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SINGLE CIRCUIT 287.5-kv  suspensicn 
tower of Los Angeles Department of Water 
and Power. Two overhead ground wires, two 
continuous counterpoise wires are used for 
lightning protection. Three flashovers in 
12'2 years operation have been attributed 
to lightning but actual proof is lacking 


Hoover Dam to the District's pump- 
ing plants in southern California. 
Lhe line was designed solely for 
transmission of power tor a water 
pumping system having storage res- 
ervoirs of sufficient capacity to per- 
mit interruptions in electric service 
excess ol 


ereatly in interruptions 


ordinarily experienced by most 


power systems. The line consists of 
conventional rectangular base struc- 
steel 


ductors of 


towers con- 


795.000-em 


tural supporting 
ACSR in flat 
configuration, with provision for two 
\-in. steel overhead ground wires on 
brackets extending upward from the 
Initially. 


sround wires were omitted except for 


tower bridge. overhead 
sections of the line adjacent to sta- 
tions. Conductors are supported by 
13 conventional porcelain suspension 
10 in.). 

The line was placed in operation in 
Nov 1938. 


from lightning during the first 4 


units (oy 


Service interruptions 


years with no overhead ground wires 


averaged 27 per year. These inter- 
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Kilovolts 
Av. Span, ft 


Insulation-unit 
Conductor, Mcm 
Ground Wire 


pacing fr 


politan Water 


LADWP—Los 


did have 


ruptions 


effect 


not any serious 


ipon line and equipment Or 
on pumping the required amount of 
\side the 
to place 4he system back in 
alter Op- 


entirely 


water. from nuisance of 


| 
having 


each 


service interruption, 


eration was considered 


salistactory. 


Continuous Load Added 


During the recent war. there was 


built near Hoover dam a magnesium 
plant which received power from the 
same venerators that supplied energy 
for the district The 


continuous 


system. magne- 


sium plant) required a 


supply of power free trom the inter- 
fluctuations 


and voltage 


might he 


ruptions 


which caused by outages 


\s a re 


overhead 


on the district system medy 


to. this sround 


district 


situation. 


wires installed on the 


| 


were 
Interruptions in service due to 
lichtnine were reduced to the 


that but 


extent 
three have occurred during 
the last six years. 

Initial cost of the district's 230-ky 
transmission line was about S1LO.000 
pr mile. Installation of overhead 


S000 per 


eround wires added about St. | 
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District of Southern California SCE 
Angeles Department of Water and Power 


263.5 
287.5 
1000 — Single cect. 
850 ~Double cct. 
15-10 in 24 5x10 in, 
605 Alum 512 1H copper 
high strength galv. steel 


2 n. Copperweld 


on coubdle cct 


25 40 


Southern California Edison Co 


alone 


cost of 


the district 
did not justify the additional 


mile. Service for 


overhead) ground’ wires. but) their 


installation has eliminated a 


nui- 
sance factor in operation of the sys- 
tem. The line as now operated not 
only supplies power to the district's 
pumping plants but also transmits 
to the Southern 


California Edison Co system at Hay- 


Hoover dam energy 
field pumping plant and to the Bu- 


reau of Reelamation installations at 


Parker dam. 


System outages due to lightning 


have heen experienced as follows: 


Ye 


1939 
LO4O 
OF] 
1942 
Grou 
1943 
Od] 
O45 
1016 
1947 


Od 


Juno 18 


Lightning Experience With 
Overhead Ground Wires 
CORT LOWERISON 

Protection En 


Southern 


Lineer 


California Edison 
The original line between Hoover 


powerhouse and the Southern Cali- 


fornia Edison Co system was placed 


in operation May 12. 1939. This line 
was built for operation at 220 kv be- 
tween Hoover and Chino substation. 
a distance of 233 miles. On Sept 20, 
1949 an 
tween Chino and Barre was placed in 


banks de 


Hoover 


additional line section be 
Iwo transformer 
150.000 kva of 
from these lines into the system. 


Svstem load 


service. 


liver power 


and venerating re 
sources in 1939) were 
different 


today 


considerably 
that 


Hoover powerhouse was used 


from those prevail 


reliable 


available else 


as a kwhr plant as 

capa was 
vhere on the system. Early in’ the 
planning for this line it was thought 
that no overhead) ground — wires 
used. but as it became more 
that this should he 


built to give as service as 


would he 
apparent line 
reliable 
consistently 
that 

trons 


towers the 


possible it was agreed 
two should be used. 
that at 


rround 


Specifica 
dead end 
should bx 
least & ft 
and at 


pros ided 
wires 
and at 


midway between 


above the conductors sus 


pension towers they should be mid 


way between and at least 12 ft above 
the mid-span they 
should be at least 25 ft in actual dis 
tance the With 
these vertical the 
towers it necessary to use 5-in 
steel for the 
the re 


quired separation in mid-span. 


conductors. In 
trom conductors. 
separations at 
Was 
high 


ground wire in order to get 


extra strength 


Tower Footing Resistance 


During the period of Aug 30. 1937 
to Jan 1. 1938, 


vround 


tower footing to 


measurements were made at 


258 tower locations on the line for 


the purpose of determining if and 


where means should be provided for 


Phe lin 


med for 


lowering the resistance. 


Was originally desi opera 


tion of ground fault neutralizers and 


studies indicated that if flashovers 

lightning 
vented. the 1 
limited 


that if flashovers 


were to be pre 


sistance rotund 


should be to 66 oh 


vere to mnve 


than on 


mor 
ore 


ph ise oto 


tower footing resistance to 
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of not more than LOO ohms could be 
permitted lests 
*Megeer” tester. 


Out of a total of &80 towers in the 


were made with a 


ground resistance 


line. it is believed that 258 locations 


tested probably include all locations 


where high resistance is likely to be 
encountered 

From 
additional 


tions. o4 


these measurements and 


seographical considera- 


tower locations were selec- 


ted to be equipped with counter- 


poises to lower the footing resistance. 


Chere were only 28 whose resistance 


exceeded 100 


to ground ohms. the 


additional 26 being chosen from 


consideration of veographical fac 


tors 
| 


sor. ete. 


such as location. character of 
and also from the fact that 
some towers whose resistances were 
expected to be high could not) be 


ired when the tests were made. 
Results of Testing 


All Sk towers were equipped with 
each 
sisting of four 200-ft lengths of }-in 


two radial counterpoises. con- 


ealvanized and 
2 -ft 
Results obtained are shown in 
the following 


cable. buried 


steel 
tamped in a trench from 13 to 
deep 


summary of a report 


prepared soon after the installation 


Was ¢ ompleted : 


) 


1. Resistances of 258 tower foot- 


ings were determined with value: 


ranging from 0.3 ohms to greater 


than 300 ohms. 


2. Fifty-four 


having re- 
than 100 


ohms were lowered to an average for 


towers 


sistances near or greater 


the group of 9.3 ohms. 


». No towers in the group of 258 


tested had a resistance to ground ex- 

ceeding 70 ohms after counterpoises 

were installed 
| 


!. Variations in 


where needed, 
motsture content 
tower footings 


of the soil around 


alter the resistance by as high as 17 


times. with an average in 21 


cases 
of about three times. 

The line Was operated with eround 
fault) neutralizers in’ service from 
May 1959 to November 1941. Dur- 
ing this time there were 10 cases of 
four due to lightning. 


trouble: four 


from brush fires. and two from. sta- 


tion equipment failures. 


On Aue 10. 194] 


Barre and 


a section of line 
between ientihipe was 
het Lighthiy 

This tied the 


into the 


placed in service, 
Hoover 220-ky 
PPU-K\ transmission sy 


ever. the 


line main 


stem: how- 


eround fault) neutralizers 
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Causes of Line Troubles 


Station 
Equipment 


Failure Lightning 


1939 
1940 
1941 

1942 
1943 
1944 
1945 

1946 
1947 
1948 


Totals 


automatic at Hoover. 
Chino and Barre until Nov 15, 1941 
when — the Hoover-Chino 


remained 


second 
220-kv line was placed in service. 

\fter 
Hoover-Chino line and a line section 


completion of the second 


between Chino and Laguna Bell, the 
Hoover 220-kv lines have been oper- 
ated solidly 220-kv 


neutral connections ex ept at Hoover 


with erounded 
powerhouse where a 33-ohm resistor 
is in series with the neutral. 

\ complete summary of — line 
troubles since 1939 is shown in the 
table above. 

\ comparison of lightning trouble 
of the ground-wire protected lin 
of the bidison 
Co with Hoover 
dam not protected with ground wires 
decided 
eround wires as a means of protec 
Our 
shows a frequency of 0.25 flashovers 
100 miles of line. 


Southern California 


another line from 


indicates a advantage for 


tion against lightning. record 


per year per 


Lightning Experience With 
Continuous Counterpoise 
©. P. GARMAN 


ief Electrical 
Deputy General Manager 
os Angeles Department of Water 


and Power 


Engineer and 


The two original transmission lines 
of the City of Los Angeles 287.5-kv 
svstem are of twin-circuit) construc- 
tion for 225 miles. and of double cir- 


cuit construction for the remaining 


11 miles into receiving station “B” 
Angeles. ; 
westerly direction from Hoover dam 
to Los Angeles. and they were put 


into 1936. 


in Los They run in a south- 


operation in Oct Con- 
struction of a third single-cireuit line 
was completed in L940. This circuit 
follows the same route from Hoover 
taken by the 


tions for 180 


dam original single- 


circuit set miles. at 
branches off to the 


west to terminate at receiving station 


which point it 


Fog and 
Defective 
Insulators 


Aircraft Unknown Total 


cooocoe 


~b 


o 


Los Angeles. 
level of the coun- 
x0 at 
Los An- 


The average is about 15. 


which is also in 

The isoceraunic 
try traversed varies from about 
Hoover dam to 5 around 
eles. 

These lines were designed for high 
and all the 287.5-kv 
carry 2 


wires and 2 continuous Copper coun 


reliability, 


towers overhead ground 


terpoise wires. Tower footing re 
sistances measured from 1.0 to 150 
ohms before installation of counter- 
from O.F te 


10.0 ohms after counterpoise installa- 


and measured 


poise. 
tion. with an average of 0.8 ohms. 
The two intermediate switching sta 
at Silver Lake and Victorville 
sectionalize cireuit three 


tions 
each into 
approximately equal leneths. 

Because of the fact that the copper 
counter poise is connected to the steel 
tower legs throuch ,\,-in. air gaps. 
it is possible to obtain indication of 
strokes to the 


overhead 


lightning towers o1 


connected ground wires 
Impulse currents larger than 4.000 
amp leave beads of burned metal on 
the surface of the brass counterpoise 
therefore. be 


have 


gaps. I[t can. deter 
that the 


struck by lightning over 2.000 times. 


mined circuits heen 
without flashover of the lines. 

While the records show that in the 
12} years of operation three flash- 
overs are attributed to lightning. a 
tual proof that lightning was the 


lacking. 


wires and towers and conductors have 


Overhead ground 


eause ts 


heen carefully examined in each in- 
stance and no positive indication of 
the lightning stroke terminating on 
the equipment has been found. The 
lack of any other apparent cause for 
flashover in these three instances has 
been a major factor in attributing the 
cause to lightning. In anv event. the 
operation of the lines cannot be re- 
garded as anything short of “highly 


satisfactory.” 





POINTS ASSIGNED TO FACTORS AND KEY TO GRADES 


FACTORS 


NEMA’S Salaried Job Rating Plan is based on these factors, grades 


and points 


Backed by sufficient data which is known to be sound tern 


DEGREES AND POINTS 


Sth 


POINT RANGE 


GRADE 
A 


B 


these tools will arrange your salaried jobs into one constructive pat- 
You can apply this plan as high in the company as you choose 


Rate Salaried Jobs, Too, For Good 
Employee 


Relations 


NEMA develops a companion piece to its Hourly 


Rated Job Rating plan. 


Utility management can 


apply it readily to large groups of workers 


XTENSION of job rating into the 
salaried-job area is one of the 
most constructive steps open to 
interested in sound en 
And no 
this process an esoteric one. 
Latest contribution to the field is a 
Salaried Job Rating Plan 
after several years of research, study 
testing. by the National Flee 
trical Manufacturers Association. To 


a company 


plovee relations. longet is 


dey ist d. 
and 


acquaint its membership with the 


rating plan, NEMA is 


series of 


salaried job 


proposing a area training 


institutes which will be held this year 
lim- 


and next. The institutes will be 


ited to participation by representa- 
Atten- 


dance will be held to approximately 


tives of member companies. 
35 trainees. If interest develops on 
the part of electric utilities or other 
non-members. representatives of such 


companies may be given the oppor 


72 


tunity to attend. Meanwhile. though. 
of the NEMA plan. and the 
Manual of Procedure explaining how 


t should be put to use. are available 
to non-members. 

The plan was developed by NE 
\IA’s Industrial Relations Committee 
through a Technical Subcommittee 

Job Rating. A. L. Kress. a man- 
agement and industrial relations con 
sultant and formerly manager of 
NEM A's Industrial Relations Depart 


ment. prepared the Manual which 


accompanies the plan, and assisted 
the subcommittee. 


Sound © salary administration — is 


based on well-defined policies and 


procedures—not on a mass review or 


on awaiting pay increase requests. 


These policies include assurance that 


salary levels and other benefits com- 


pare favorably with those for com- 


parable jobs in the area: establish 


June 


rent and maintenance of fair salary 
differentials within and between jobs 
which are based solely upon differ 
annual 
audit of job descriptions and duties; 
and 


ences in) job requirements: 


promotion from within the or- 
anization, 


Application of the NEMA) plan 

each of which 

contributes to the following step. 
birst. 


tained as to 


rests on. three steps, 
information must be = ob- 
job duties and a job 
description carefully written. 

Second, jobs must be rated under 
the rating plan. 

Third. a salary schedule must be 
ce veloped, 

Key 
course, is the writing of job deserip- 
Its the most difficult part of 
the job, 


to the entire procedure, of 


trons. 


too, and will require half or 
more of the time devoted to applying 


the plan. This information may be 


18, 1949 @ ELECTRICAL WORLD 





JOB RATING SPECIFICATION 


Job Name SALES ENGINEER 


YOU CAN’T complete a job rating properly without the data—in 


permanent record form, too 


Here's NEMA’s suggested form. One 
side bears the job description, plus record space 


The other lists 


factors governing the job, and the record of the rating assigned it 


either 
in writing or through an interview 
Jobs 


cant be rated from their titles. 


obtained from the emplovee 


or from his supervisor. just 
There 
must he descriptive. inclusive state- 
ments of job duties and responsibili- 
ties. The description itself is a sim- 
ple. concise statement of what it is an 
employee is called upon to do regu- 
larly. It needn't be detailed. although 


it must 


he founded upon detailed 


that 
alter 


knowledge. It is ne 


essary so 
employees may be classified 
jobs have been rated. 

Job descriptions take two forms 
the chronological and the functional 
latter is the 


mon. and fits best those jobs whose 


types. The more com- 


duties are varied. The former. also 
called the “cevele” type of job descrip 
tion, is suited best to jobs where the 
employee performs repeatedly a set 


pattern of work. 


Let Employees See Them 


Approval of finished job descrip- 
\pproval by 


tions is recommended 


immediate supervisors and depart- 


ads probably will man 
believed that it 


et the jobholde rs 


mental fi 
datory. But it's 
would be smart to 
approval too. And plainly. when new 


reated or duties are re- 


jobs re 
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assigned. those existing descriptions 
which are affected need review. 
Having completed joh descriptions. 
it is possible to start rating the jobs 
under the NEMA plan. The plan it- 
self uses similar to 
that employed by NEMA’s 
known Hourly-Rated Plan. 


There are six factors against which 


a point system 


well- 


assessed. 


jobs are 
added for 
These factors, and 
to which the 
rating for each may be carried. are: 


Non-supervisory 


Iwo more have been 


SUperVIsSOry jobs. 


the degrees (or stages) 


1. Edueation. 

2. Experience. 

». Complexity of duties. 

1. Monetary responsibility. 
>. Contacts. 


6. Working 


For supervisory jobs. these factors 


conditions. 


are added: 

7. Type of supervision. 

&. Extent of supervision. 

The point totals which derive from 
the application of these factors are 


erades on a scale 


erouped in twelve 
\ through MI. 


course, are the key to the third and 


trom i ese grades, ol 


final step in’ th plan—the develop 
ment of a salary rate schedule. 
actual rating of 


facts 


To perform the 


each job. certain must be in 


RATING SPECIFICATION cc. No 
SALARIED JOB RATING PLAN Division 
Dept. or Plant 


Grade 


Points 


TO BE ADDED FOR SUPERVISORY JOBS ONLY 


hand about each rating factor as it 
applies to each job. These can be 
obtained when an employee specifies 
his duties. simply by asking him, for 
much education and 


instance. how 


experience he believes his job re- 
quires. what its contact requirements 
are. and its 
ties. Or this 


obtained from the department head 


monetary responsibili- 


information may be 


at the time each job is rated. 


Rating the Jobs 


With the information in hand. the 
person performing the job rating 
program. helped by the department 
head concerned. actually rates the 
jobs. ALL JOBS SHOULD BE 
RATED ON ONE FACTOR AT ONE 
riMt 


to maintain 


to simplify the process and 
When all 


jobs have been so rated on all fac- 


consistency. 


tors. the erade for each may be de- 
The 


problem then will be one of thorough 


termined by the point totals. 


review. both by the department head 
and by management. 

Invaluable in both the job deserip- 
tion and the actual rating will be a 
Joh Specification Sheet. On it may he 
formalized the data which contribute 
to the job description. the relative 


evaluation of factors and the point 
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EXHIBIT G 


SCHEDULE MONTHLY RATES 


20% X 12 
Rate 


M 


EXHIBIT H 
LEARNER PROGRESSION SCHEDULE 








340 
390 
45 








Progression Sch 
ees. Int 
or no prev 


nd those G 


A SALARY SCHEDULE, such as the sample shown above, is what you 
should turn up with after careful preparation. Because no job class 
ification for beginners ever should be set up, NEMA’s Plan includes 
a sample progression table for learners, shown in the next column 


totals. Such a sheet also will furnish and that for the next. or from mid 


the permanent record of HOW and 
WHY a given job was rated as it was 


point—even between grade maxi- 


mums. The choice rests upon the type 
It can best be a two-sided sheet. bear- of salary structure which is sought. 


ing the job description on one side. and 


merit 
increases also will enter the construc- 


Frequency amount of 
and the specifications on the other. 
\t this point. the company using 


the NEMA plan will find itself with 


its jobs graded. The number of dif- 


tion of a salary schedule. Obviously. 
company policy will govern in this 
matter, The suggestion is made that 
ferent grades it will use will depend — mass reviews not be made. since they 


on the caliber of the jobs it has rated may preclude careful consideration 
and the height. in the organizational 
which — the 


chooses to extend the plan. The num- 


of every employe, and since they may 


structure. to company — induce a feeling that such raises may 


be taken for granted. 
will be determined 


ber of grades 


Where it is impossible to obtain 
should not be 


predetermined, with an attempt made 


after evaluation. It the data necessary for a sound salary 


survey, a schedule may be con- 


to fit the rated jobs into an arbitrary — structed in this fashion: 


} 


number of grades. Develop a schedule of rates for 


This should 
beginners rates nor 
Establish a 
for the job of 20 or 25% 


include 
those of 
rate 


stenogré Ts, 
Developments of Schedule < rapher 
neither 


Now starts the development ol a secretaries, range 


salary schedule. Such schedules will (covering 
This should 
the middle 507 oof 


those employees surveyed. With this 


rest on: Prevailing area rates for increases within gerade), 


comparable jobs; the company's ex he based upon 


isting salary structure: and the prin- 


ciples of a sound salary structure. one job on a salary schedule. con- 
I 


struct a schedule for all Grade ( 
(Grade ( Is 
should rate 
Then compute — the 
Grade (¢ this. 
other may be 


| 


salary adding 


These principles are not to be had 
Among the fac- 


consice re d are 


jobs 


from any formula. where  stenographers 


NEMA plan.) 


midpoint for 


tors which should be under the 
the percentage trom lowest to highest 

WITHIN a gerade: the percentaxe 
differentials BETWEEN erades: and 


the period through which the 


krom midpoints for 


erades computed by 
differen 

These 
levelled off to 


schedule 


Whatever percentage 
schedule may be 
effective. 


and } 


anticipated to | tial may be considered proper 


The spread between lowest increments should be 


highest withit nearest SO if the is Con- 


a grade will de the 


é structed on a monthly basis. 
pel ti How will it cost to 


reler t 


pend, of course, upon policy 


ing merit increases. ‘The much adjust 


between grades may eXisting those suggested 


salaries to 


{ schedule ? 


between the minimum for o race a sound salary 
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exceptional progress 


That will depend upon the relation 
between the companys salary struc- 
ture and the area’s structure, and on 
the cost to eliminate intra-company 
inequities. The point is made. though, 
that it sul 


cient to bring employes who are be 


may not necessarily be 
low the minimums prescribed by the 
schedule merely up to 
They should be 
level called for 
by their abilities and service. 


new salary 


those minimums. 


raised to that salary 


\s for putting the plan into effect. 
will have some policy 
decisions to make. Should individu- 


als be told their job title, grade and 


a ¢ ompany 


range? Should individuals be per- 
mitted — to their 
Should they be permitted to see the 
specification sheets for their 
jobs? NEMA suggests that the best 


answer Is “ves. 


question grade? 


own 


Operation Suggestions 


When putting the plan into opera- 
tion. it is suggested that a letter ex- 
the chiet eX- 


that 


plaining it—signed by 


ecutive-—be sent all employes 


each employee be notified in writing 
of his job title, grade and rate range; 


that employes receiving =a 


aries 


ihove the maximum rate range at 


which their jobs are classified be 


assured that their salaries will not be 
reduced while they hold the 
that employes be assured the 


their grade rating: that 


dianuxs 


idministrative policy statement 
these who 


and that 


audited each vear 


prepared for guiding 


operate the program: 
ratings |e 
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PREFABRICATED UNIT PANELS of aluminum make up this 8 by 12-ft temporary 
control house designed by Bonneville Power Administration 


Unit Construction For 
Temporary Control Houses 


KEITH KRUCHEK 
Mechanical Engineer 
ARTHUR WETSCH 
Chief, General Shop Unit 
Bonneville Power Administration 
Portland, Oregon 


ANELIZED. 


ings of aluminum alloy 


build- 


have cut 


demountable 


and solved 


transporting, 
prefabricating and storing problems 


for temporary control houses. Such 


houses are an important factor in 


serving economically areas of rapidly 
expanding load. during initial 
erowth 

Engineering and Shop Units of the 
Bonneville Power Administration 
solved the problem by designing and 
aluminum alloy the 
It is of 


assembled in 


constructing of 


type of building shown. unit 


construction and 


tiples of the basic 4-ft) par 


ause ot tts 


Aluminum was chosen be 


light weight for handling and trans 


porting. ease of fabrication in form 
ing and welding. and low mainte 
inherently 


nance costs. It is also 
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resistant to corrosion and needs no 
surface treatment when proper alloys 
are selected, keeping maintenance to 
a minimum. 

The 


readily adaptable to assembly 


panel type construction is 
line 
production, giving a further reduc- 
tion in cost. Assembly is entirely by 
bolts with all 


joints coated with alumilastic 


exterior 


caulk- 


and screws 


ing compound before assembly. 
Simplified Erection 


Erection is simple. Floor panels 


are assembled on the foundation 
blocks. flashing Is laid and wall set 
Roof sections. 


installed. and 


tions bolted in place. 


eutter and trim = are 
alter 


the prefinishe d interior 


electrical wiring is completed 


panel 


wall 


walls. 


are fastened in place. Interior 
floor are then given 2 
shellac. The 
is left mill finish aluminum. 

To date 
is using 9 temporary houses of this 
» with 14 more scheduled for the 


future. 


ceiling and 


coats of clear exterior 


and 


Bonneville has built 


Ly pe 


heal 


FLOOR SECTIONS are 34-in. waterproof 
plywood fastened to a frame of 5-in. alumi- 
num channels and |-beams spaced on 16-in 
centers. One floor section in each house 
provides wireway and floor thimbles for 
bringing in yard wiring 


EXTERIOR WALLS are 2 by 8-ft sections 
of 0.081-in. aluminum with flanged edges to 
form vertical studding. Edges are punched 
with holes to provide for electricai 
wiring with armored cable. Roof sections 
are 2 ft wide with integrally formed edge 
stiffeners and a formed stiffener joined to 
panel center with rivets 


34-in 


FLASHING AND GUTTERS have corner 
sections mitred and welded, with erection 
joints on the side. Hinge mounts door of 
hollow slab type construction, reinforced 
with aluminum stiffeners. Paneling around 
doors and windows utilizes waste material 
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FLAT BUS of primary and secondary wires with all accessories ONE-POLE rack made of 2-in. pipe for three 50-kva transformers 


Shop-Built Package Units Speed Service 
To New Loads 


To meet special conditions, pole-mounted 3-phase distribution trans- 
former banks, capacitor assemblies, branch regulator equipments. 


and primary metering units were shop fabricated to save time and money 


grew directly out of the neces- Supt, Electric Trans & Distr Dept 


consists of as many as 125 separate 


|: of experimental package units J. B. COLTHARP phase transformer bank installation 


Gulf States Utilities Co 


- : Baton Rouge, La : : : 
transformers and capacitors each transformer bank installation may 


month to serve the greatly expanded consist of as many as 450 separate 


sity of installing hundreds of pieces. A conventional two pole 


demands of old and new customers. — than laborious piecemeal assembly of — pieces. Certainly our industry should 


The units are designed so they can be various types of units 25 or 40 ft give careful thought to the practice 


built completely wired in the shop above the ground. Both time and i! hoisting 150) separate pieces 40 


in a few hours by two men, delivered = money are saved. since experien in the air and putting them to- 


to the line crews asa package, hauled workers are limited and lire hex perce hy prece, when suc h 


to the job, hoisted up the pole. and st SIOO-S150 a dav. work can be done in the shop with 
connected in an hour or so; rather \ conventional single pole thre por too!s and the mechanics can 


SMALL PIPE RACK mountings (left to right): 15-kva transformers; feeder regulators on 2-in. pipe; primary metering unit on 1'2-in. pipe 
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TWO-POLE rack made of 2-in. pipe for three 150-kva transformers 


move freely around the job. Two men 
can do the work of assembling in the 
shop: in the field. the men assembling 
the units frequently must work near 
energized conductors some 25 or 40 
ft above the ground and usually. three 
at the 
base of the pole passing equipment 
up 

The following list of shop built 
package units have been developed. 


or four men with a truck are 


These units have primary bus, sec- 


ondary bus. lightning arrestors and 


fuse cutouts as necessary. all wired 
and in position before they leave the 


shop. 
primary and 


lL. A flat bus of 
ondary wires supported by a 2-in. 
dimen 


rectangular pipe rack, outside 


sions about 8 x 12 ft. When this rack 
is mounted above a two-pole platform, 
it supports 
100 or three 150-kva_ transformers. 
2. A 2-in. pipe rack that will sup- 
port as much as three 50-kva trans- 
formers on a single pole. 


3. A 2-in. pipe rack for 


mounting that will support as much 


two-pole 


as three 150-kva transformers. 


bL. A rack built of 13-in. 


will support 12 15-kva capacitors on 


pipe that 


a single pole. 
5 AT} 
pole 


in. pipe rack unit for single 
mounting that will support as 


ryhuue h is three 15 kva transformers. 


6. A 2-in. pipe rack rack that will sup- 
rt | 


two branch feeder regulators 


pre 


I 


ill accessories for three 


TWELVE 15-kva capacitors mounted on rack made of 1'2-in. pipe 


with all by-pass equipment on a single 
pole. 

7. A rack of 13-in. pipe that will 
support a complete 2.300 or 4.160-y 
primary meter outfit. that is. cutouts, 
lightning arrestors. instrument trans- 
formers along with secondary ter- 
minal box. 

These package units eliminate a 
ereat deal of field work that 
otherwise be done by men trained to 
Package units can 


mbled by 


trained to climb. The company does 


would 
climb. also be 
shep a men who are not 


net regard the units as standard. 


Theit 


where appearance and speed are im- 


application is special. but 


portent. these shop fabricated units 


in \ rave 


a pla e. 


Survey Shows Preference For 4-In. Conduit, 14-In. Spacing 


A SURVEY of duct spacing 


various sizes of conduit 


used with 
in the un- 
derground systems of 60 typi al elec- 
tric utilities shows a strong preference 
for d-in. conduit using a 1%-in. duct 
spacing. There is an indication. how- 
ever. that some of the larger utilities 
are displaying some interest in 5-in 
conduit. 

Results of the survey. which was 
conducted by the Line Material Co 
and reported by W. R. Schwarte at 
the 1949 Engineering Conference ot 
ihe Missouri Valley Electric As ocia 


tion. are given in the a company ing 
tabulation. 

Of the 60 companies contacted 26 
indicated that they were using a 1 3-in. 
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vertical and horizontal duct spacing. 
This is by far the preferred spacing: 
however. the remaining 32 > com- 
panies indicated a wide variance of 
spar Ings, 

Four companies indicated no use 
whatsoever. All the re- 


indicated that 


of spacers 


maining companies 
they formed for themselves some t: pe 


of precast spacers. Practically all 


companies were interested in’ p 


chasing a precast spacer. Th's in- 


dicated a stror tre ard 


using 
hu li up os stem of cor cuit con 


struction. This construction utilizes 
the forming of a solid framework of 
conduits and spacers surrounded by 


a 3-in. concrete envelope. 


Duct Spacing Practice >t 60 Utilities 


Duct Spacing, In 


1 Wy 





TRAILER EQUIPPED for reconditioning circuit breaker oil 


INTERFACIAL TENSION 


x 


test apparatus measures oxidation 


Appraising the Serviceability Of 
Power Transformer Oils 


Determination of whether to replace the oil or recondition it and the trans- 


formers rests on interpretation of sufficient testing to establish the condition 


R. G. CALL 
Mechanical Engineering Division 
American Gas & Electric Service Corp 
New York 


of used 

American Gas & Elec- 
tr System only those tests which 
lish the ability of the oil to with- 


An 


values 


;: [HE ENAMINATION 
ls on th 


esta 


number. fa 


water. 


ain emulsion 


st 


tor. 


ontinued service are made 
test 


attention, 


stand power 
streneth. free 
and sludge content. If the results of 
these tests the 
tional tests are made for saponifica 


number. 


interpretation of these dielectric 


} 
vs Whether no recondl- 


1 
sn 


tioning. reclamation. or indicate need. addi 


hle. I 


ie eravits. 


eplacement 


lor \ 


sts are ace is- 
resin content. asphalt 


ol 


neutralization tion 


nteria ial tension. content. carbon composition 


SUE 


Analyses of Used Transformer Oils 


Number 


Sample 


sludge. dissolved moisture. and = ash 


content. 
The 


panvinig panel 


an accom 


tests outlined in 
whe n 
test 
The 


test 


are 
but ne 
this 
the 
vased on their com- 
How. this 


shown 


lnportant 


evaluating an oil » single 


he 


interpretation 


for 
of 


results must be | 


can used purpose. 


indiy idual 


hined significance. is ac- 
| 


complished may be more 


clearly by conclusions reached con- 
samples of used transformer 


field. the of 


shown in the accompany- 


cerning 
oil 


Wwihtcih are 


from. the analyses 


Ine table, 


Conclusions Based on Used Oil Analyses 
in Table Opposite 


Number 1 
The low 


) interfacial tension 


s ripe 


neutralization value and 


indicates that 


il should be relatively free from 


sludge. The high steam emul 
1 power factor indi- 


number and 
of semi-colloidal 


presence 


I 


inalysis of the insoluble 


to be composed ot 


This ma 
filter 


ms it 


ferrous oxide 


ind 


ould not he removed bv 


| 


th paper 


th Celite 


However. when 


it was readily 


ASTM ym 


‘ recent 
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removed, indicating that the carbon 
and iron oxide are present in an al- 
most colloidal state. After this filtra- 
tion the color. steam emulsion num- 
ber. and power factor were restored 


to low values and the dielectri: 


3 kv. 


was 


increased to 
Confirmed by Examination 


From these data it was concluded 
that the condition of the oil was due 
to the presence of semi-colloidal ma- 
terial formed by arcing and the burn- 
ing of and oil in the 


Iron trans- 


former. Subsequent examination of 


the transformer showed that 


arcing 
had occurred. 
Since ordinary means of purifica- 
tion could not 
j 


condition 


restore this oil to a 
suitable for service, re- 
placement of the oil 
and the oil 


ce was reclaimed. 


Was recom: 


removed from 


The re 


service for six 


mended 


laimed 
ww has been in 


and is in excellent condition 


Viscosity 
terpretation of test data the 
is used only to identify certain 
refined 1917 and 
iving Viscosities ranging from 46 
Sse at 100 I 


f oil between 


Specifie Gravity 
This 
tlon- 


value is used only in calcula 
] 


nvelving interfacial tension test 


Value 


Thi- indicates whether oxidation has 


Neutralization 


iken place. It does not determine the 


{ 
oft bast 


or acidic material pres- 
t -hows only the presence ot sub 


- in form that they react 


immediately with potassium hydroxide 


re and time involved in 


an oil is not 

oxidation, but 

aling that the oil has 
that 

bushing 


A rapid change 


soluble con 
h as compounds 

n color of 
trouble. the 


investigated. 


servic indicates 


fo which should be 


Interfacial Tension 


a 
is valuable in that it will 


hange in extent of oxida 
| 


ctable by the neutralization 


ie time after the change 
Oils 


above If 


interfacial 
usually 
sludge has 


having 
} dynes 
sludge. but 


been reported present in oils having a 


l 
Values 


ree from 
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Sample Number 2 


The neutralization. interfacial ten- 
sion. and organic sludge content in- 
that 


place. The steam emulsion 


dicate normal oxidation is 


taking 


number does not indicate the pres- 


ence of semi-colloidal material, but 


does indicate the presence of a metal- 
Lic soap. 

Since there was no change in the 
color. power 
number 
Celite. 


compound was present. Subsequent 


factor. or steam emul- 
after through 


it was concluded that bushing 


filtering 


sion 


tests showed the presence of 1.85 


asphaltic material and examination 


of the 
cated 


transformer bushings indi- 


that considerable leaching of 
compound had taken place. 
The sludge present contained fer- 


rie oxide indicating rusting in the 


transformer. The presence of organic 


iron soap in the sludge suggested 


corrosion above the normal oil level 


Criteria for Oil Condition 


value as high as 25 dynes. It is possible 


that analyses in these eases would have 
shown the sludge to be of an inorgant 


nature. 


Number 
useful in 


Emulsion 
value Is 


Steam 
Phis 


metallic 


detecting 
bushing compound. so- 


and semi-colloidal mate- 


soaps, 
dium silicate, 
rial such as the hydrous metallic oxides 
It also indicates the ability of the oil to 
itself of This property is 
important in transformer oils and still 


free water 


more important in switch oils. 


Power Factor 

factor of an oil increases 
the oil 
affected by the pres- 


Phe power 
is the oxidation of progresses. 
It also is greatly 
ence of water and by small quantities 
ind semi-conducting oil 
contaminants 
is sensitive to colloidal 
metallic hydrous oxides if present in 


1} ; 
He Ol, 


of conducting 
| 


soluble such as bushing 


compound. It 


Dielectric Strength 
The dielectric strength of an 
uset determining the presence of 
free water. Oils that are sludging badly 
extremely high neutralization 
will show a dielectric 
30 kv provided the oil 


oil is 
ul in 


ind have 
values often 
strength above 


is dry 


Soluble Sludge 

The presence of soluble sludge 
oil is a positive indication of deteriora- 
!f the sludge is in suspension in 
significant amounts, the 


In an 


tion 


Inorganic con- 


by formation of iron naphthenate. 
Examination of the transformer 
showed the underside of the cover to 
be rusting and there were patches of 
iron naphthenate, indicating attack 
of the iron by oil vapors in the pres- 
ence of moisture. 

It was recommended that the oil 
he repla ed and that the removed oil 
he rec laimed. 


Sample Number 3 


The neutralization value and color 
would indicate that the oxidation of 
the oil is normal. but the interfacial 
tension shows the 
that is not 


neutralization 


presence of ma- 


terial indicated by the 
value. 

the high 
The 


\ alues were re- 


This is substantiated by 


saponification number. power 


factor and dielectric 


stored to normal by _ filtration 
through paper. but the steam emul- 
did not 


through 


change 
Celite. 


number even 


filtered 


sion 


when indi- 


tent 


Rusting in 
i transformer often will give the oil an 


determined. 


should be 


ippearance similar to that produced by 
sludge. The 
an indication of progressive 


presence of tree organi¢ 
sludge is 


oxidation 


Saponification Number 

rhis test portion of the 
oxidation products present that are not 
indicated by the neutralization 
While its use for insulating 
questionable, it is occasionally run as 
a check on interfacial tension as some 
correlation exists 


measures a 


value. 
oils is 


Asphalt Content 

an oil sometimes indi- 
bush 
ing compounds which eause an increase 
factor and 


Resin and 
rhis value of 
cates th t 


presence ofl varnish or 


in power steam emulsion 


number, 


Colloidal Carbon 

The presence of colloidal carben in 
dicates the oil has been burned. 
Dissolved Moisture 

Ihe significance of dissolved mois 
ture and its solubility in oil is not 


clearly 


understood, but studies under 


may show it to have a bearing on 
the rate of transfer of 

to the transformer solid insula- 
Our use of this test generally has 
been confined to experimental work, 
but it occasionally for the de- 
termination of total moisture in bushing 
oils that contact with 
activated alumina. 


way 
moisture from 


the ol 


tion 


is used 


have been in 





cating the presence of soluble soaps. 

The sludge content is high and 
shows the presence of hydrous fer- 
sous oxide and organic iron soap. 
It was concluded that corrosion was 
taking place below the normal oil 
level causing an emulsion of oil, 
water. and hydrous oxide to form, 
resulting in a partial formation of 
iron soap. 

Recommendations were to stop the 
entry of water to the transformer, and 
to centrifuge and blotter press the 
oil until free from the emulsion. The 
oil then could be considered fit for 
continued service, but a more rapid 
than normal rate of oxidation could 
be ex pet ted due to the soap content. 


Sample Number 4 


The high neutralization value. low 
interfacial tension, and the presence 
of soluble 
sludge indicates progressive oxida- 


and insoluble organic 
tion. 

The absence of metallic soaps and 
semi-colloidal material is shown by 
the low steam emulsion number and 
power factor. 
of condition- 
ing did not change the characteristics 
of the oil than to 
sludge. it was recommended that the 
oil be reclaimed or replaced. The oil 
eventually 


} 
been in 


As the usual means 


other remove 


and has 
eight 
It is still in excellent condition. 


was reclaimed 


service for the past 


years. 


Sample Number 5 


With the very 


number 


high neutralization 


and low interfacial tension 


value indicated, the oil would be ex- 
pected to be sludging badly. The low 
insoluble sludge content and the ab- 
sence of soluble sludge would indi- 
cate one of two things, either the oil 
had deposited its sludge in the trans- 
former at some time, or only a high 
acidity had developed. 

The small difference between the 
neutralization value and saponifica- 
indicates that the oil 
was high in acid. The high dielectric 
indicates that the 
very dry and this might have a bear- 


tion number 


transformer was 
ing on the absence of soluble sludge. 

It was concluded that this oil orig- 
inally had been over refined, result- 
ing in the development of acidity 
rather than sludge. Recommenda- 
tions were that the oil be replaced 
with new oil. but only after the core 
had with 


reclaimed oil. 


been washed thoroughly 


Sample Number 6 


neutralization num- 
that 
only slight oxidation had taken place, 


The very low 


ber and color would indicate 
hut the low interfacial tension, high 
SE number. and high power factor, 
alone with a high dielectric indicated 
the presence of some type of con- 
taminant. 

Filtering the oil through paper did 
not change any of the determined 
values, but when filtered through a 
6 x 1 in. diam bed of Celite under 


suction. all values were restored to 
Analysis of the ash content 
total 0.11° of 


which 0.087 was silica and 0.010% 


nor mal. 


showed residue ot 


sodium, the balance being iron and 
aluminum oxides. 

From these data it was concluded 
that the source of silica was sodium 
silicate with which the core lamina- 
tions had been coated. 

\s the oil was in excellent condi- 
tion in so far as stability was con- 
cerned, the only bad features being 
the high power factor and steam 
emulsion number, it recom- 
mended that the oil be kept in serv- 
ice, but that the dielectric be kept 
high at all times, as oils with this 
tvpe of contaminant can hold con- 
siderable 


was 


water in suspension. As 
ordinary means of purification were 
useless, it was recommended that a 


special filter for removal of semi- 
colloidal material be procured for 
reconditioning this oil and other oils 
similarly contaminated. Using a lab- 
oratory model filter equipped with 
dense filter packs, the properties of 
the oil were restored to that found 
after filtering through Celite. The 
field results using the special filter 


are not vet available. 


General Conclusions 


It is evident from the data shown 
in the tabulation that some of the 
tests made are not always significant. 
For this reason, no fixed set of rules 
covering interpretation of test results 
can be used in judging oil condition. 

Conclusions must be reached by a 
the entire analysis 


eareful study of 


and by consideration of the signifi- 
cance of each test as applied to the 


individual sample. 


Standard Parts Aid Apparatus Development 


Wor.p. 


{n Editorial in ELecrricat 


ECENTLY DEVELOPED electri- 
R cal apparatus utilizes standard 
parts to a striking degree, in 
contrast) with earlier productions. 
The use of conventional components 
in new combinations lowers the cost 
of development and manufacture, en 
hances sales appeal and insures better 
service and lower maintenance costs 
in commercial operation. This trend 
healthy and should be 

encouraged — by electrical 
Manufacturers 


lect well-tried elements in making up 


is extremely 
users of 
equipment, who. se- 
new material and equipment assem- 


blies may find that the outward ap- 


80 


February 


pearance of certain products lacks 
lichtly 


with purchasing engineers seeking 


originality. but this weighs 
reliable service no less than efficient 
performance, 

It is better that pride of author- 
ship in designing should be sacrificed 
to conventional methods where these 
will serve the purpose. In the long run 
conserved, saved, 


material is space 


June 18, 


13. 1932 


safety enhanced, facili- 
tated 


are simplified by this policy. Years 


inspection 


and manufacturing processes 


azo muf h new equipment was bulky, 


misshapen, roughly finished and 


rather experimental in appearance. 
Today the most advanced pro lucts of 
recent. development resemble lines 
familiar to the These reflect a 


new manufacturing precision which 


art. 


builds expectation of their success 
field 
cireuit-break- 


are tested by 
Switchboard. 


even before they 
service, 
ing, protective and measuring ap- 
paratus emphasize this trend to a re- 
markable extent at the present time. 
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Sybtransmussion Supply circuit 
a mr SG ee ( 


FIG 1—CONVENTIONAL NETWORK 


formers 


system uses breakers on 
each end of tie feeders and on low-voltage side of substation trans 
Operation of circuit breakers with fault on any feeder 
discussed under “I—Two Breakers Per Tie Feeder’ on this page “I” 


FIG 2—SUBSTATION associated with network pattern of Fig 1 
FIG 3—SINGLE BREAKER at midpoint of tie feeders reduces 


Subtransmission supply circuit 


number of breakers 


Mid-point 4 
4 Network he 
TZ 
>) feeder 
a © 


System voltage fluctuations are limited during 
faults but more load is dropped as the result of a feeder fault than 
with two-breaker scheme of Fig 1. Clearing of fault at X on feeder 
discussed under “II—One Breaker Per Tie Feeder” on page 83 


FIG 4—NETWORK SUBSTATIONS where midpoint breakers are 


used are simple since tie feeder breakers are eliminated 


Primary Network System of Distribution 


An evaluation of advantages and limitations of overhead 


primary network systems. Three fundamental primary net- 


work patterns examined, Design data on size and spacing 


of network 


HOULLD distribution systems be 
\ radial or primary network? Both 

s\stems provide substantially the 
same quality of service. Choice de 
pends primarily upon installed and 
operating costs. An examination of 
the fundamental ty pes of primary net- 
use today should assist in 


making the de 


works in 
ision. 

In the primary network system it 
is the primary circuits which are in- 
terconnected to form a grid or net- 
work as shown in Fig |. The tie 
substa- 


feeders interconnectinz the 


tions supply = distribution — trans- 


formers either directly or over sub- 
feeders and laterals just as do the 
primary feeders in a radial system. 
Such a primary network tie feeder is 
feeder “I connecting the buses of 
substations A and B in Fig 1. This 
feeder may be either open-wire or 
cable circuit or a combination of the 
the tie 
leave the two substations as cable for 


two. Ordinarily feeder will 
a short distance and then change to 
open-wire circuit. Thus the usual tie 
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substations 


JOHN S. PARSONS 
Distribution Engineer 
Westinghouse Electric Corp 
East Pittsburgh 


feeder is essentially an overhead 


open-wire circuit pole- 


supplying 


mounted distribution transformers. 
The main feeder is a three-phase cir- 
cuit: however, most of the feeder’s 
length is made up of single-phase sub- 
feeders and laterals which supply 
single-phase distribution transform- 
sections and 


ers. The main feeder 


three-phase subfeeders are usually 
L160 Vv. 


three-phase, four-wire  cir- 
The single-phase subfeeders 
and laterals are 2,400-v single-phase 
circuits. A few primary network sys- 
tems have been installed using three- 
phase, three-wire primary feeders op- 
erating at 2,400 v. One company is 
network with 


13.200-v primary feeders and 15 ky 


operating a primary 
network equipment has been pur- 
chased by one other company. 

The pattern of overhead primary 


for various 


load densities given 


network today falls into 
three fundamental groups: | 


with 


systems 
Those 
two 


breakers per primary tie 


feeder, one at each end; I]—Those 
with a single breaker per primary tie 
feeder. usually located at the 
point; and I]1—Those in which pri- 


feeder 


mid- 


mary breakers are omitted 


and tie feeders are connected solidly 
to form the grid. 

Each such system has its advan- 
tages and limitations which will be 


examined in turn, 
I—Two Breakers Per Tie Feeder 


\ fault on any tie feeder of Fig 1 
will cause the circuit breakers at its 
two ends to open due to overcurrent. 
This completely deenergizes the feed- 
ers and interrupts service to all dis- 
tribution transformers connected to 
it. In the usual case where the feeder 
is an open-wire circuit the two feeder 
breakers are made automatic reclos- 
ing. Each breaker is arranged for 
one or two reclosures before lockout. 


Their reclosing times are staggered 


81 





Distiibution on Toclay, 


so that the feeder is reenergized first 
from then from the 
This gives the affect of two or 
four reclosures on the tie feeder. half 


one end and 


other. 
Since the tie feeder 


is normally supplied from both ends. 


from each end. 


occasionally a line burndown will re- 
sult in a temporary fault on one por 
tion of the feeder and a permanent 
fault on the other. 
breaker 
closed to supply a portion ol the 
breaker 


evele 


Thus one feeder 


will reclose and remain 


other 


] 
hosing 


feeder’s load while the 

will go through its 

ind lock out. 

Bevond the primary feeders th 

Is similar in 
| 


distributior 


ork svysten 
to a radial 

In other words. the distribu 
tion and 
network sys 


rating 


transformers, secondaries. 


services In a primary 
the same in 
the \ 


=\stem were radial. 


tem are and _ ar- 


rangement as would be if the 


Why Use Tie Feeders? 


Since a primary feeder fault 


sults in a service interruption to 
loads connected to it. just as in a 
radial system. the question naturally 


Why use tie feeders? Tie 


feeders provide emergency feed to all 


arises 


substations. This permits the use of 
simple single-transformer substations 
each of which has only a single sub- 
transmission-circuit supply. In order 
to have tie feeders function as emer- 


vency feeds some of the 


substations 
a network by the tie 


must he supplied over one 


connec ted into 


feeders 


subtransmission circuit. and other of 


the substations must be su 


uy lied over 


hi 
t 
different 


sion cireuits. The 


ne or more 


subtransmis 
two or more sub- 
transmission circuits which supply a 
petwork 
that adjacent 
not connected to. the 
if the tie 

the erid are 


primary 


primary vrid also be 


must 


interlaced so substa 


tho are sane 
reuit feeders which form 
to be ettective 


as emer 


Zen 


Lhe system of 


Fig | feed 


ers and some radial primary feeders 


network 


consists of a rid of tie 


to which the distribution transform 
These 


and radial. are 


connes ted. 
feeders. tie 


ers) are primary 


supplied 
subtransmission 


over three 


circuits 
through nine distribution substations. 


The subtransmission circuits at in 


82 


terlaced so that adjacent transform- 


ers are not connected to the same 


circuit. This is done so that when a 


subtransmission circuit and its. as- 
sociated substations are out of 
ice the load will be 
uniformly by the 


| 
subtransn 


serv- 
shared nore 
substations and 
Ission 


his 


mum of spare 


circuits remaiming 


in service results in a 


miini- 


substation and = sub- 


transmission 


circuit 
| 


also 


capacity in- the 
and 


system. 


Improve d voltage 


conditions when a subtransmission 
The sub- 
which the 


Conner ted are 


eircuit is out of service, 


transmission circuits to 
substantions are indi 
eated by the numbers | 


\ fault on one of the 


2. and 3. 

| 
subtransmis 
ults, 


sion ch for example. circuit No. 


l. or in one of its associated substa- 
tion transformers 


Dre ake ! 


Fault current continues to flow. 


causes the circuit 
at its supply end to open, 
how 
ever. over subtransmission circuits 
No. 2 and 3. through their associated 
substation transformers. across the 


tie feeders. and in reverse direction 
through the substations of subtrans- 
circuit No. 1 to the fault. 
flow of fault) current 
through the transformer breakers of 


these break- 


ers to open and disconnect the faulty 


Hiisston 


This 


reverse 


substations causes the 


and its sub- 
The loads 


normally supplied by the substations 


subtransmission circuit 


stations from the system. 
of subtransmission circuit No. | are 
now supplied from the adjacent sub 
cireuits 
network tie 


stations of subtransmission 


No, 2 


feeders 


over the 
Thus the tie 


dition to supplying their associated 


and 3 


feeders. in ad- 


distribution transformers. provide an 
loads of 


nor mal 


emergency supply to the 


any substations when their 
power supply fails. 
pecause of 


fault 


| Or e¢ onomic 


the relatively 


reasons 


high 


currents 


TABLE | Relation Between Primary Net- 
work Substation Ratings and Tie Feeder Sizes 





4160 Volt 


Network 


Network 
Substation 
Selt-Cooled 
Rating 
KVA 


Open-wire 
Network 
Tie Feeder Tie Feeder 
Capacity Copper 
KVA Size 


1500 1125 2 

2000 1500 1/0 
2500 1875 20 
3000 2250 30 
3750 2810 250Mem 
5000 3750 400Mcm 
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which may be encountered in a_pri- 
mary network. system differential re- 
laying is not ordinarily used to clear 
substation bus faults. Bus faults will 
modern metal- 
Should such 


however. it is cleared by means 


be extremely rare in 


clad switchgear. a fault 
oceur, 
of the overcurrent relays tripping the 
tie-feeder breakers and by another 
set of overcurrent relays tripping the 
breaker. This latter set 
of overcurrent relays is provided to 
faults. These 


time setting than the 


transtorme! 


cleat Dus relays are 


viven a tongel 


lee le ! 


overcurrent: relavs and = are 
arranged to energize the trip coils of 
all breakers associated with the sub 
When they operate they 
also lock out the reclosine feature of 
breakers so that there is no 


automatic reclosing on a fault. 


! 
station bus. 


} 
these 


bus 
Effect of Bus Fault 
When a bus fault 


will be interrupted on any radial pri 


Occurs service 
mary feeders normally supplied from 
ihe bus until repairs are made or sery 
ice is restored from some emergency 
feed. Service may also be interrupted 
on some or all of the primary tie 
feeders associated with the faulty bus. 
The interruption of power supply to 
these tie feeders will be only for a 
as the automatic 
breakers at the 
cood stations reenergizes them after 
the breakers on the faulty 
heen tripped and locked out. 
Theoretically the type of primary 


short time. however. 


reclosing of their 


bus have 


network system shown in Fig | 


slightly better 
than radial 


pro- 


vides service conti 


nutty can a system be- 
ability 
feeders 


both 


the seriousness of a 


to energize most 
that is. the 


cause of the 
of the 


tie feeders 


primary 
from ends 
reduces substa 
tion bus fault and sometimes permits 
service to 


automatically restoring 


parts of primary feeders which in a 
radial system would have to be manu 


ally reenergized. 


The single line diagram Fig 2 em- 
phasizes the simplicity of the sub- 
stations used in the system of Fig 1. 
Kach substation consists of a three 
phase tap-changing-under-load_ trans 
supplied single 


former ove! a 


through a 
The 


former is usually throat-connected to 


subtransmission — circuit 


disconnecting — switeh trans- 
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I his s\ ite h 
bus. a trans- 


metal-clad switchgear. 

vear consists of a single 
former breaker between the bus and 
the transformer. two or more feeder 
breakers for connecting the primary 
feeders to the bus. 
control 


Network 
trip the 


and the necessary 


and protective equipment, 


relays are usually used to 


transformer breaker when 
current flows in the reverse direction 


to a transformer or subtransmission 


fault The 
the breaker 
voltage conditions on th 
breaker are 


translormet 


circuit same relays are 


used to close only when 


two sides of 
that the 


the open such 


will carry load) when 


connected to the substation bus Vhe 


hreake r is 


with overcurrent 


transformer ilso provided 


relavs to clear bus 


ach 


primary feeder breaker is equipped 


faults as previously discussed 


with very inverse-time overcurrent 


relavs and automatic reclosing. 


The transformer breaker is always 
used in a primary network substation 
to prevent opening up the primary 
vrid when a transforiner or subtrans- 
mission fault occurs. In spite of its 
simplicity any part of the substation 
from. service fot 


can be removed 


maintenance without dropping any 
load except that on a radial primary 
feeder. Because a transformer breaker 
is used the transformer can be easily 
removed from service for inspection 
and maintenance of its tap-changing- 
without any 


under-load equipment 


interruption of service. 


1I—One Breaker Per Tie Feeder 


\lmost all of the primary network 


systems in operation today are of the 
type just discussed and shown in Fiz 
1. Two other 
network svstem have 


forms of the 
} 


been 


pl mary 
considered 
One of 


forms uses only one breaker in 


ind used to a limited extent. 


thes 


TABLE II Relation Between Load Density 
and Primary Network Substation Ratings and 
Spacings Assuming Uniform Load Density 
qj @ and Spacing Between Substations 


Rating Load Density in KVA per Square Mile 

f Net 

work Mile Mile 1 Mile 14 Miles 2 Miles 
Subs Between Between Between Between Between 
KVA Subs Subs Subs Subs Subs 


1500 6000 2670 1500 668 3174 
2000 8000 3560 2000 888 
2500 10000 4440 2500 1112 
3000 =12000 5330 3000 1336 752 
3750 15000 6670 3750 1668 


5000 20000 8880 5000 2224 
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FIG 5—NO TIE BREAKERS are used 
system. It is assumed that 
faults will burn clear because of concentra 
t.on of energy. If fault persists entire grid 
is dropped until correction is made 


on this nctwork 


> in- 
Phe 
located 
It is pre- 


each tie feeder as shown in Fig 
stead of the usual two breakers. 
tie feeder breakers 


anywhere in their 


may he 
feeders. 
ferable. however. to locate each of 
these breakers near the mid-point of 
its feeder rather than at or near either 
end of the feeder. 


The mid-point lo- 


results in lower short-circuit 
duty on the circuit breaker and pro 
better 
these tie 


hecome radial when a portion of the 


vides voltage regulation on 


feeders. which temporarily 


primary grid is out of service 
a fault at 


connecting sub- 


In this system (Fie 3) 
X on tie feeder “I” 
stations A 
opening ot 
13 and It 


15. due to overcurrent. 


is cleared by the 
breakers I]. 12. 
breaker 


The timing 


and B 
feeder 


and transformet 


of the overcurrent relays is such that 
the feeder breakers open first and the 
breaker 
Very 
current relays are used with 
all breakers. It will be noted that the 
fault at X on feeder “I interrupts 
service to half of tie feeders T. II. 
Ill. and IV. 


The transformer breakers of Fig 3 


transtormet opens a short 


time later inverse-time over- 


usually 


are equipped with automatic reclos- 
ing such as is used on the feeder 
breakers of Fig 1. Thus if the fault 
at \ is permanent, breaker 15 goes 
through its cycle of two or three re- 
Breakers 11, 


12. 13. and 14 remain open until the 


closures and locks out. 


fault is repaired and breaker 15 is 
manually closed. These four feeder 


breakers will then reclose automati- 
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cally. All this 


system are arranged to reclose auto- 


feeder breakers in 


matically when substantially normal 
voltage exists on both sides of them 
for a predetermined time. The time 


delay in the rec losing of a feeder 
breaker 
transformer breaker to complete its 
before the feeder 
reclose. If the fault at 


translorme! 


must be sufficient to allow a 


reclosing evele 


breaker can 


pornt X is 
breaker 15 
closed. \ 
breakers 1] 


close and restore 


temporary. 
will and 
short time latei 
12. 13. and 14 


the grid to normal. 


reclose remain 
feeder 


will re 


Advantages of this System 


Phe vy 

| } : 
network system when compared with 
the svstem of Fig | are: «1+ De- 


creased cost of switchgear. and (2) 


antages of this primary 


reduced voltage disturbance when a 


primary feeder fault occurs. The re- 


cost is due to 
break- 


ers used and the lower interrupting 


duction in switchgear 
the smaller number of feeder 
duty required. In addition to a sav- 


ing of one breaker per tie feeder, 


breakers are usually omitted on the 
radial primary feeders. Thus the num- 
feeder breakers has heen re- 
i606 to 12. 
in voltage disturbance 
fact 


of a transforme: 


her of 
duced from The reduction 
is due to the 
the reclosing evele 


breaker its 


ated primary feeder sections are dis- 


that during 


connected from the primary grid and 
this limits the extent of the voltage 
fluctuations. 

The disadvantages of this system 
are: (1) About twice as much _ pri- 
mary circuit and lead is deenergized 
feeder fault: occurs 


and (2) 


when a primary 


as in the case of Fig 1. there 


are more locations at which equip- 


ment must he Inspet ted and serviced 


TABLE Il!—Relation Between Maximum 
Instantaneous Symmetrical Faults and Sub- 
station Ratings and Spacings 


(Assuming Uniform Spacing Between Substations and 
Length of Tie-Feeders Equal to the Spacing 


Rating Maximum Tota! Fault MVA 

of Net- 
work Mile Mile 1 Mile 1} Miles 2 Miles 
Subs Between Between Between Between Between 


KVA Subs Subs Subs Subs Subs 


1500 109 85 71 56 
2000 147 115 96 76 
2500 173 133 113 90 
3000 197 153 128 104 
3750 235 181 154 125 
5000 283 217 187 155 


ee 
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TABLE !IV-—-Relation Between Maximum 

Instantaneous Symmetrical Faults which Sub- 

station Transformer Breaker Must Interrupt 
and Substation Ratings and Spacings 


(Assuming Uniform Spacings Between Substations and 
Lengths of Tie-Feeders Equal to the Spacing) 


Maximum Fault MVA Through Transf 
Breaker 
work i Mile ?} Mile 1 Mile 14 Miles 2 Miles 


Subs Between Between Between Between Between 
KVA Subs Subs Subs Subs Subs 


Rating 
of Net- 


1500 84 60 46 31 25 
2000 114 82 63 43 33 
2500 131 92 11 48 42 
3000 147 103 78 54 50 
3750 172 119 91 63 63 
5000 200 133 104 83 83 


In view of the fact that most faults— 
80 or 90% are of a temporary 
nature, the disadvantages of this sys- 
tem are not serious, and it is sur- 
prising that it is used so very little. 

The substations for the 
breaker” 
simpler than those described in con- 
nection with the “two-breaker” svs- 
tem of Fig 1. 


1.) consists of 


“one- 


system of Fig 3 are even 


Each substation (Fig 
a three-phase tap- 
changing-under-load transformer and 
breaker built 
The transformer breaker 

is tripped by network relays when a 


a transformer usually 


as a unit. 
transformer or substransmission cir- 
cuit fault occurs, and when so tripped 
it is also reclosed by the same relavs. 
When a feeder fault occurs the trans- 
former breaker is tripped, by means 
of overcurrent relays. If tripped by 
the overcurrent relays, the breaker is 
arranged to go through the 


reclosing cycle used on the primary- 


usual 


feeder breakers of radial systems. 


IlI—No Tie-Feeder Breakers 


The third form of primary network 
system which has been used by one 
company apparently very 


success- 
fully is shown in Fig 5. In this sys- 
tem. all primary-feeder breakers are 
omitted and the primary feeders are 
connected together solidly to form 
the grid. The thinking behind such 
a system is that practically all faults 
on an overhead open-wire grid will 
become ares and these ares will be 
self-clearing. Should) a primary- 
feeder fault fail to develop into an 
itself the transformer 
breakers in all 


are and clear 
substations feeding 
the erid will trip and deenergize the 
svstem. To be sure of disconnecting 


all stations and to limit the extent of 
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TABLE V Relation Between Maximum 

Instantaneous Symmetrical Faults which Sub- 

station Tie-Feeder Breakers Must Interrupt 
and Substation Ratings and Spacings 


(Assuming Uniform Spacing Between Substations and 
Length of Tie-Feeders Equal to the Spacing) 


Maximum Fault MVA Through Tie-Feeder 
of Net- Breakers 
work Mile | Mile 1 Mile 14 Miles 2 Miles 


Subs Between Between Between Between Between 
KVA — Subs Sub: Subs Subs Subs 


Reting 


1500 88 60 48 43 
2000 119 80 65 58 
2500 140 95 78 70 
3000 160 109 91 81 
3750 192 131 110 99 
5000 233 161 137 124 


the outage. should) a non-clearing 
fault develop, the size of such a 
simplified primary network will usu- 
ally be limited to three or four sub- 
stations feeding a_ relatively small 
erid. The radial feeders, particularly 
if small in size or long. will usually 
be fused. 


this svstem are similar to those used 


The substations used in 


n the “single-breaker” system. 


Determining Breaker Duty 
\ primary netwerk system is some 
difficult to design than a 


The tie 
be adequate to carry both load and 


what more 


radial system. feeders must 


emergency transfer currents, and 
must have impedance characteristics 
which will provide adequate voltage 


both 


conditions. 


normal and 
The 


breakers must have suflicient 
interrupting capacity not only to take 


under emergence 


transformer and 


feeder 


care of present conditions but also 

any reasonable future conditions. 
Short 

upon 


number, 


circuit duty is dependent 


many variables such as size. 
and spacing of substations. 
and size and spacing of tie feeder 
Tables I to VI inclusive 
should be helpful in selecting the in- 


terrupting ratings of circuit break- 


conductors, 


ers for use in any 4.160-v primary 
Table I gives the 


ratings of standard network substa- 


network system. 


tions and the suggested capacity and 
sizes of the tie feeders to go with each 
Table II gives the 
relation between load density and the 


size of station. 


uniform spacing of various size sub- 
stations. In this table it is assumed 
that the substations can normally be 
loaded up to their self-cooled rating 
and the capacity to take care of a 
subtransmission circuit out of serv- 
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TABLE Vi—Relation Between Maximum 

Instantaneous Symmetrical Faults which 

Breakers Located at the Mid-Points in the 

Tie-Feeders Must interrupt and Substation 
Ratings and Spacings 


(Assuming Uniform Spacing Between Substations and 
Length of Tie-Feeders Equal to the Spacing) 


Maximum Fault MVA Through Mid-Point 
of Net Tie-Feeder Breakers 
work 4 Mile Mile 1 Mile 1} Miles 2 Miles 
Subs Between Between Between Between Between 
KVA Subs Subs Subs Subs Subs 


Rating 


1500 31 18 
2c0o 42 4 
2500 48 28 
3000 53 31 
3750 62 d 37 
5000 73 43 


10 
14 
16 
18 


ice is provided by forced-air cooling. 
Fables II] through VI give total 
fault MVA and fault MVA through 
transformer and feeder breakers for 
Various sizes and spacings of sub- 


The MVA values given in 


the tables were obtained from calcu- 


stations. 


lating board studies using the tie- 


Table I 
6° impedance transformers. 


The 


control of voltage are more diffe ult 


feeder sizes given in and 


loading of substations and 
in a primary network system than in 
a radial system. This is because the 
substation transformers are operated 
erid 


from which loads may be tapped at 


in parallel through the primary 


In order to get satisfactory 
there 
the same voltage. 


any pont 
loading of the substations. 
should he 
hoth in magnitude and phase angle. 
on all substation transformers. This 
usually means that all substations 
should he fed the same bulk- 


powel 


about 


from 
station. 


Loading and Regulating 


Adequate voltage control for the 
primary network system is ordinarily 
obtained by tap-changing-under-load 
equipment on the substation trans- 
formers. If this equipment gets very 
much out-ol-step it produces a cir- 
culating component of current which 
affects the loading of the 
substations. If it is attempted to raise 


adversely 


the voltage on the substation buses 
with increase in load an unstable op- 
eration of the regulating equipment 
may he produced. To prevent this it 
limit the 


over-compensation — at- 


is usually necessary to 
amount of 
tempted, and to reverse the reactance 
elements in the compensators so as to 
143) 


(Continued on page 
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what's new in street lighting 


Mr. A. G. Ottenheimer, Gen- 
eral Electric Lighting Specialist 
of Chicago shows how new 
casing clamps hook over lugs 
of standard Form 101 hood. 


FOR OPTICAL 
ASSEMBLIES OF 
LARGE LUMINAIRES 


Now General Electric engineers offer a new 
way to mount the large ‘‘A’’ type casings to 
Form 79 and 101 hoods. An external clamp 
hooks onto existing lugs on the outside of 
the hood. You simply hang the casing in 
place—lock it there by tightening the clamp 
screws. 

This is only one more step in General 
Electric’s efforts to help vou achieve complete 
interchangeability and standardization of 
equipment. And, at the same time, it offers the 
benefits of better sealing, easier wiring, 


simpler mounting, and simpler assembly. 


Here are some of the advantages: 
1 Better Seal—Tightening the clamp screws 
compresses a cork gasket makes a far better 


seal between hood and casing 

2 Easier Wiring—Casing and hood are shipped 
unassembled. All wiring is done before casing 
is attached 

3 Standardization—The same hood that has 
been used with standard utilitarian reflectors 
can now be used for Type A optical assemblies 
without drilling of holes or any other altera- 
tions. ; 

4 Improved Appearance—Trim dic-cast alu- 
minum clamps cover the lugs on the hood. 


5 And of Course, Much Simpler Assembl y— 
No small parts to handle—clamps are loos- 
ened, not disassembled. No hidden holes to 
find. No balancing act—casing can be hung on 
hood and screws tightened later. 

This new G-E clamp assembly is another of 
the many improvements General Electric has 
developed for better street lighting. For 
complete details call your Apparatus Office or 
write Apparatus Dept., General Electric Company, 
Schenectady 5, N.Y. 


Clamp, which is now used to mount Type “A” casings, is of 
die-cast aluminum, so shaped that it slips over and hooks onto 
lug on hood. Elongated screw holes in its base permit it to be 
moved toward or away from hood. With clamp backed away, 
casing is fitted against hood. Clamp moved in, it supports 
casing. Tightening the two screws locks clamp in place, draws 
casing with its cork gasket against hood. 


Are you tying in with the NEMA plan to give America better street lighting? 


GENERAL @@) ELECTRIC 
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HOW T0 


Wired Blackboard Serves as Metermen’s Training Aid 


METERMAN TRAINING BOARD carries diagram of connec 


tions for power source, wattmeter and loads 


VI, ASURE MENT of Current or voltage 


\ the 
neter can be exhibited on the train 
illustrated. This 


instruction is used by Central 


individual elements of a watt 
hoard form of 
isi tole 
Power & Light Co at Corpus Christi 
electrical 


{ 
course fo 


i tramine 


netermen, 


Visible to All 


f 


Outstanding feature of the wired 


hoard is that evervthine done can be 
asily seen by the entire class. The 
the test is 


cireuit and the polarity of the instru 


xact place made in the 
ment used (leads have colored plugs) 
can be seen by each student. 

The training aid consists of a black 
ward with appropriately located 
jacks and switches so that any meter- 
ing circuit (correct or incorrect) can 
be shown. Rear of the board is wired 
with resistive, capacitive and induc 
ross any combination of 


ted at will 


tive loads av 


load leads 


| oads are st les 


DESIGN 


°° CONSTRUCT 


OPERATE+ MAINTAIN 


A to F), with jacks 


J. C. McPHERSON 
District Meter Supervisor 
Central Power & Light Co 

Corpus Christi, Texas 


hy use of small towele switehes on the 
front of the Over 250.000 


combinations can be 


board, 
made with this 
arrangement of switches and loads 

Three blocks 
junction with a line bus permit the 
with the 
drawing on the board. The first right 
block Hexible 
and « lips is used to dupli¢ ate the line 
The second block with 
leads duplicates the current leads of 
The third block with six 


leads matches up the potential con 


connection In con. 


matching of the wiring 


hand with five leads 


source, four 


the meter. 


nections as indicated by the metering 
diagram. 

Pest jacks on the face of the black 
hoard permit opening the circuits at 
any point where an ammeter or phase- 
angle meter is to be connected. The 


wattmeter drawing can be replaced 
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for voltmeter, phase-angle meter and ammeter mounted at the 
top. Rear of board has actual wire connections and load devices 


desired, 


avail- 


with an actual instrument if 
Jacks for 


able for any 


voltmeter leads are 
voltage checks needed 
The voltmeter. ammeter and phase 
are connected as a unit 


anzvle meter 


so that only four leads are required 


for all instruments, that is, two volt 


ave leads and two current leads. 
Incorrect Connections 


Meter 


incorrectly 


circuits can be connected 
deliberately in) order to 
determine the registration under that 
condition. 

Load consists of the following 

(1) Six 20-mf capacitors 


(2) made — by 


Six inductances 
winding 250 turns of No. 18 dee 
on cores of L-3 current transformers 


\ slot 


cut in the core. 


Wire 


‘ein. wide was then 
these 


about 
The current in 
inductances is about 2 amp lagging 
2 deg. load \ 
has 400 turns taped turns, 


The inductance in 
at 250 


Phe 300-w, 250-v lamps in series with 
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General Electric’s present-day Induction-type Feeder Voltage 
Reculator comes as close to being maintenance-free as any elee- 
trical equipment with moving parts. 

Since there are no arcing contacts in the IRS regulator. 
designers were free to seal the tank completely. By doing this. 
they sealed out atmospheric air, moisture and other contaminants. 
The life of the insulating oil — and consequently the regulator 
is greatly prolonged. 

These regulators give accurate. stepless regulation, with no 
time-delay. They respond immediately to voltage changes and 
will provide correction at an average rate of one per cent in 1!» 
seconds throughout the entire range of = 10 per cent regulation. 

Write for Bulletin GEA-2985C whieh gives a full deseription 
of the Type IRS induction regulator—of its basic design which 
has been standard for eight years. and of the refinements. par- 
ticularly in control-panel arrangement, which have recently been 
incorporated at the suggestion of users. {pparatus Dept.. General 


Electric Company, Schenectady 5. N.Y. 
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@ RESPONDS 
TO VOLTAGE 
VARIATIONS 
—IMMEDIATELY 


The IRS Induction Voltage Regulator 
provides smooth, stepless voltage cor- 
rection without the retarding action of 
a time delay relay which wastes invest- 
ment because of idle regulation. 


@ FEWER PARTS 
TO WEAR 
FEWER PARTS 
TO MAINTAIN 


The IRS Induction Regu- 
lator has only three shafts 
(including the motor)... 
all mounted in roller or 
ball bearings, all oper- 
ating under oil. 


Worm wheel segment ,Monzontal worm 


Belleville springs Textolite Dusnhing 


Details of Spring-cushioned Worm 


NON-CHATTERING 
LONG-WEARING GEARS 


One gear train, a double-worm reduc- 
tion, provides a drive which is simple, 
silent, self-locking and positive. There 
are no ratchets, pawls, or chains to in- 
troduce uncertain operation and ques- 
tionable life. 


Capacitor 


SIMPLE DYNAMIC 
BRAKING 


The capacitor, that gives the motor its 
high starting torque, automatically pro- 
vides strong braking action when the 
motor supply circuit is opened. No sep- 
arate braking circuits are needed. There 
are no mechanical devices to adjust. 
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inductances in loads D. E. and | 
were selected to give the phase anzle 
these loads. In making form approaches a sine wave. 
these inductances it is important that 7) 


an irregular pattern. Insert series re- 120-5 lamps makeup loads B and C. 


The pipe 
supports fully equipped. A 
210-v, 4-wire delta or 120-v, 4-wire 


wve power supply is all that is neces- 


sistors or widen slot until the wave board is mounted on 
desired in and is 
Lamps used as resistive loads 


the current wave form be checked are as follows: 


300-w. 250-v lamps 


A.D. E and F: 


with an oscilloscope to guard against) makeup loads 2OO-wW. 


sary to complete the installation 


Transformer Capacity Increased by Propelled-Oil Cooling 


Water coi/s 


Electrical 
windings 


re) A x 


conduit 


Pipe circulates 


Motor 


/ 


ofl for cooling motor 


ABOUT 50% 
propelled-oil cooling 


RALPH H. COOK 


Engineer 
The Detroit Edison Co 


7] 
I OR HIGH PEAK LOADs or emergency 


and standby requirements, trans- 
been 
160-170°% — of 


nameplate rating by applying sup- 


former capacity has econom 


ically increased to 


plementary “propelled-oil” cooling 
to certain core-type units 

Often two transformers supply a 
common distribution system, for ex- 
ample. For such an installation, the 
capacity of each transformer is 
selec ted to provide emergency capat 
the cable failures o1 


itv in event 


88 


MORE capacity is obtained from this 8,500 kva OIWC transformer by 
Marine-type screw propellers impart horizontal motion to cooling oil 


other breakdowns remove one trans- 
former from service. But because of 
the load 


carried by the two trans- 


load growth, continuous 
normally 
formers may have increased so much 
that a 


longer safely carry the total load in 


single transformer can no 
emergencies. Often, by applying the 
auxiliary cooling system, installation 
of larger transformers or a standby 
unit can be postponed. 

In one instance, the capacity of a 
substation was increased more than 
90%. 


kva. 


cooled core type transformers, with 


The station used several 8.500- 


24.000-4.800 5 }-phase water- 


interleaved primary and secondary 
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windings. In as much as they 
closely designed. the capacity could 
not be the 


water rate or by forcing oil past ot 


were 


increased by increasing 
through the windings in the directior 


determined — by 


normal convection 


cooling. 
Temperature Differential 


Because of their internal construc- 
little oil took 
place in the spaces formed between 
the disk coil and coil spacers. The 
this oil rv 


of heat transfer 


tion. very movement 


sluggish movement. of 
sulted in a low 
to the 
a high 


tween 


rate 
oil. 

temperature 
the copper 
surrounding oil. thereby 
output, 


adjacent This produced 
differential be- 
the 


limiting the 


winding and 


The transformer capacity was it 


creased — by 


mounting four 


moto 
driven marine-type screw propellers 


in tubular 


housings at an elevation 


of winding center, as shown in the 
illustration. 

The axes of the propelle rs are ina 
plane at right angles to the axes of 
the windings, and the propellers are 
directed to force the oil tangentially 
toward the windings. Thus. the whole 
mass of oil is set in horizontal mo- 
tion, which is in a direction at right 
angles to the normal flow of convec 
Velocity of the oil is 
5 fps. The 
caused by the horizontal flow of the 
high-velocity 


tion cooling. 


approximately eddies, 
oil passing the open 
pockets (formed by the concentric 
disk coils and coil spacers), remove 
the heated oil from the pockets and 
replaces it with cooler oil, thereby in- 
creasing the heat transfer from the 
winding to the oil. 


Horizontal Scrubbing 
The 


of the relatively high-velocity oil re- 


horizontal scrubbing action 
moves the more viscous oil in contact 
with the water-cooled copper tubes. 
Previously, this envelope of more 
viscous oil thermally segregated the 


hotter oil from the water tubes, 
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Ho osed 


till the right fuse blows | 


anew concept 
in reeloser 


G-E invites you to consider a different concept, 
the alternate operating function built into the FR-1 
Recloser. Suppose a recloser, after its two instantane- 
ous openings, HOLDS CLOSED but only until the 
right fuse blows then automatically resets for in- 
stantaneous openings — ready to again clear temporary 
faults. What then? 

Fewer reclosers would be needed for com 
plete protection. Where reclosers would ordinarily 
be required, you could use co-ordinating fuses instead. 

Fewer consumers would be affected by 
permanent faults, because the ‘‘hold-closed” function 
lets you use more co-ordinating fuses. You can break 
up a feeder into five, six or even more sections, each 
protected by a progressively smaller fuse. When the 
recloser holds-closed, it forces the right fuse to clear 
a permanent fault, thus confining outages to smaller 
areas. 

You can pick up the load after an outage 
without by-passing the recloser. No need to worry 
about inrush and motor starting currents because the 
recloser can’t lock open it holds closed, picks up the 
load, then automatically resets to normal position. 

General Electric believes that on rural lines, this 
“hold-closed”’ function is the answer to lower cost 
protection, fewer outages per consumer and faster 
service restoration. Therefore, its new recloser, the 
FR-1, has been designed to embody this exclusive 
‘“*thold-closed”’ function. Conversion from conventional 
operating function to ‘“‘hold-closed’’ function can be 
made in the field. With this ‘‘hold-closed”’ function, 


GENER 


wd a & 4 
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the recloser opens twice instantaneously, each open- 
ing followed by a 1-second reclosing. This clears non- 
persistent fault without damage to fuses. If the fault 
is persistent, the recloser then holds closed —but only 
long enough for the fuse to blow and clear the fault — 
whereupon the recloser quickly resets, ready to go 
again. 





thereby reducing the thermal capac- 
ity of the water tubes to dissipate the 
heat externally, regardless of how 
much the normal water flow was in- 
creased above an optimum rate. 
The cooling system does not inter- 
fere with the normal cooling, and 
the electrical clear- 


The 


connected in 


does not lower 


ances since baffles are not used. 
motors are electrically 
diagonally opposite pairs. the pairs 
being operated singly or simultane- 
ously, depending on the unit's load. 
It is uneconomical to operate con- 
tinuously at the full increased rating. 
losses in the 


because the inherent 


lower rated windings become exces- 


sive above a certain load. 


OIL 1S FORCED tangentially towards the 


interleaved primary and secondary windings 


Because of the more rapid change 
in the volume of oil immediately in 
with the 
above the oil is 


vas, the 


filled 


contact surface 


space with 


nitrogen to eliminate the slugging of 
the oil and the oxidization of insulat- 
ing material. 

Several transformers so converted 
have been in service for five vears 
and have been operated satisfactorily 
during the peak load periods. Since 
the first installation similar installa- 
tions have been completed in two 
more substations and more are cur- 
rently contemplated. 

As a public service, The Detroit 
Edison Co offers this patent to the 
industry. The patent, No, 2,419,439, 
“Cooling System For Transformers’. 
was issued on April 22, 1947 to the 
author and subsequently assigned to 
The Detroit Edison Co. 


Current Transformer Now Butyl-Molded 


| Pr HAs LONG been the goal of instru 
ment-transtormer nginee to ae 
velop a method of molding or casting 
an insulating material around the 
transformer core and coils, thus e!im- 
inating the necessity for hand wrap- 
ping. After considerable experimen- 
well as a 
with the 


method. has been developed throuzh 


tation such a method. as 


material suitable for use 
the joint efforts of several divisions 
within the General Electric Co. The 
result is the butvl-molded current 
transformer of unit construction. with 
all the component parts firmly 
molded together in a continuous cas- 
ing of butyl Twenty-nine materials 
had been tried with various molding 
casting 
tended 


veling which expanded and con- 


and techniques but — they 


to crack during temperature 
tracted the metal parts of the trans- 


In addition. they were dif 


former, 


ficult to mold or cast without voids 
Ideal Compound 


Late in 1945. butvl was tried with 


very promising results. Butyl is 
flexible enough to withstand extreme 
metal 


dimensional change in_ the 


parts. and the pressure used in mold 
ing gives a dense. homogeneous in- 

\ special 
compound was developed specifically 


molded 


Properties ot the sper ial 


sulation with no voids. 
for oinstrument-transtormer 
insulation 
compound were found to he 
ideally suited for t! 
The cutting 


butyl 
purpose. 


resistance, tear resist 


|. F. KINNARD 
Manaver of Engincering 
Meter and Instrument Divisions 
General Electric Co, West Lynn Works 


PHANTOM VIEW of butyl-impregnated 
and butyl-encased current transformer 


and re 
hutvl 


It has an elon- 


ance. thermal conductivity. 


sistance to abrasion of the 
selected are all high. 
vation of 680° and mechanical 
shocks will not crack the insulation. 
but will flex it slightly. The remark- 
ably stable chemical properties make 
it ideal for almost all conceivable 
Dielectric 


60-cv cle 


onditions. strength of 
butyl under 
breakdown tests 


100 vy per 


insulation 
averages approxi 
thousandth of an 


thickness 


This is almost double the « omparable 


mately 


inch for samples { in. in 


value for asphalt-impregnated paper. 
In contrast to that of other materials. 
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moreover, this dielectric strength re- 
mains high even when the tempera- 
ture of the insulation is raised to a 
level far above the normal operating 
range. In the case of butyl. the power 
factor of less than 1.07 falls well be- 
low that of most other solid dieles 
trices, 

Are-tracking tests show that butyl 
will 130) see 
arcing. compared with 7 see for ordi- 
90 sec for 
polvethylene: and 130 sec for asphalt- 
Results of tests 
butyl-insulated 


withstand of repeated 


nary phenolic materials: 
impregnated paper. 


that 


formers should have a longer 


indicate trans 
serv- 
ice life than superseded types that 
impregnated-fi 


ire” insulated with 


hrous material, 
Temperature Tests 


Effect of repeated change in tem- 
perature and humidity conditions was 
checked by 
transformers 
C, and 90% 
wc, 


without 


cycling a group of 4 


my. ¢.. iD 
humidity at 
left. 


current. in each 


between 

relative 
The transformers were 
voltage or 
and were 


condition for 2 hours 


moved directly from one condition to 


{ 


the next. Eleven hundred hours o 


test have been recorded without in 
cident. 

Phe first design to incorporate the 
new technique of molding butyl in 
sulation around the — transformer 
parts is suitable for 5.000-. 


in all the ASA 


10 through 800 amp 


service 
and is made current 
ratings fron 
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Here are the 


NEW STANDARDS 
in G-E high-voltage 


distribution transformers 


SCVMM CUT 


Standard Ratings 
(Single Phase*) 


22,900 High Voltage 34,400 The table 


24,100 36,200 


23,500 35,300 ; a a ‘ 
22,300 ( [oP Voltages 33,500 high voltages above 15.000. These voltages. both on high 


21,700 32,600 and low sides. are in accordance with recommendations of 
Se Low Voltage ‘Kve ees EM . 78 ‘ a on vuanaven ae 
25, 2400/4160Y ) 50, Ste i aps are no longer based on a percentage of rate 
50,100, | | 4800/8320Y | | 100, high voltage. Instead. there are two tap voltages above 
167, 250,{ |7200/12470Y{ | 167, 250 and two tap voltages below rated high voltages —all listed 

333, 500} (7620/13200Y) (333, 500 as “preferred.” 

oem.) |e 250, 

333 | SO6O/S7207 | |. 93a ne : eae eae 

500. 7560/13090Y { 500 This move is a continuation of General Electric's poliey 
{7980/13800¥) introduced in April. L9W7-—to give transformer users the 

43,800 High Voltage 67,000 benefits of quantity production of standard products. At 

46,200 ) { 70,600 that time. transformer ratings below 15.000 volts were 

45,000 $8,800 changed to conform to industry-wide preference as indie 


> Tap Voltages ' , : 
| : cated in the B.E.L-NEMA Fourth Report. Vow this pros 
an a ahem gram has been extended to include the higher voltage 


Kve Low Voltage Kva ratings. Vow the benefits of standardization— lower price 


othe deft tists the ratings which are now stand- 
ard for General bleetric distribution transformers with 


50, | (2400/4160Y | (100, levels. faster shipments and improved quality —are avail- 


100, 4800/8320Y | | 167, ae IL pam parte lilacs 
167, 250, 7200/12470Y/ \250, able to users of G-E Standard distribution transformers 


333, 500 } |7620/13200Y! |333, 500 in all voltage classes. 
250, | |Soao/erzov | | 250 7 
333, ’ ‘7560/13090Y/ 4 333, In these new standard transformers. vou still get the 
500 7980/13800Y } 500 Spirakore features that have made General Eleetrie dis- 
*For standard three-phase tribution transformers the quality leaders of the industry. 
ratings, see G.E. Appa- You get 
ratus Handbook Sect. 5420, Sealed tank construction—that protects the insulating 
liquid from moisture and other contaminants in the sur- 
rounding air. 
Attractive, weather-resisting. Glyptal finish—proved 
by vears of outstanding service to be the most durable of 
protective finishes recently improved, 
Wound cores of corisil steel which make possible small, 
lichtweight transformers. 
Progressive-layer insulation and shielded winding— 
the combination that gives G-E distribution transformers 
their remarkable impulse strength. 

In short. with these new standard ratings. vou get the 
finest transformers we have ever built’ the finest vou can 
buy. fpparatus Department. General Electric Co., 
Schenectady 5, New York. 
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ENGINEERING REFERENCE SHEET 


Select Economical Feeder Size 


HUGH VAN HORN, Senior Engineer. Georgia Power and Light Co, Valdosta, Georgia 


CHART OFFERS a quick solution of Kelvin’s Law for average cyst of $0.40 per Ib and an annual fixed charge of 11 

operating costs and loads. That is, it determines the conductor for Most economical wire size for this feeder with load concen 

vhich the annual cost of losses equals the annual cost of fixed trated at end is 450,000 cir mil copper. From the left hand scale 

harges which is the optin ondition at a point (arrow X\) opposite the intersection of lines D and G 
Optimum wire size according to Kelvin’s Law will be found at read $930. This is the annual cost of losses and also the annual 

ntersection of lines D and G if the load is concentrated at the cost of fixed charges. The total annual cost is $1860 

end of the feeder, and at the intersection of lines D’ and G if the Most economical wire size for this feeder with load distributed 

oad is evenly distributed along the feeder. Losses due to dis- along the feeder is 250,000 cir mil copper. From the lett hand 

tributed load are 4 of losses due to load concentrated at the end scale at a point (arrow X) opposite the intersection of lines D’ 
feeder and G read $540. This is the annual cost of losses and also the 
Cost of either losses or fixed charges is that indicated by arrow annual cost of fixed charges. The total annual cost is $1080. The 

\ in the case of concentrated load and by arrow X’ in the case above annual costs are within 1% of calculated values. The annual 
distributed load costs are directly proportional to the length of the line 
Example: Assume a 2,400-v, 3-phase. one-mile long feeder Cost of losses or fixed charges for any other than optimum wire 
h 50% load factor or 33% loss factor, a maximum current of size may be found at intersection of either lines D, D’ or G with 

n ; ost of $0.008 per kwhr, an installed copper the vertical line for that wire size 


IK 
lv 





ges -Percent 


2 
E 
2 
” 
So 
a 
Mm 


| Annual |fixed chor 


installed cost of 
1 copper in cents per |b 


hundreds of dollars per 


{ +4 
0.8}++ 


0.6}+++ 


0.4}++ 
0.374 
1St+ EE Wire size 


ML LYL) 
att LLL 


Ut 


° 9° 
° o 


Annual cost- 





/ [A 


net: 


wien 


Lood factors 
Percent 


0 
N 


Percent Active hours 


Moximum amperes 


Note Loss factor and percent active hours are empirically related to load Compute Annual Losses on Lines and Transformers’’ in Electrical World, 
tactor (lower left section of chart) in the manner indicated by “‘A Method to January 5, 1946, page 98. 
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Sales story that 
hits “home’”’ 
millions of times! 


™ FRED WARING 


RADIO SHOW 


Selling G-E Lamps E* RY Thursday evening Fred Waring and a brilliant cast of 60 stars 


are reaching millions of homes from coast to coast to help you set 


Th rsaay new sales records with G-E Lamps and other General Electric products. 
every It’sa bright, sparkling show that catches customers’ ears with good 


9g over NBC 


music, fun, and the cleverest commercials on the air, all aimed at build- 
ing lighting load. The Fred Waring Show is one of your best salesmen, 
with sales-talks that are sure to ring the bell on your cash register. 


oast-to-coast The Fred Waring Show is your show .. . working for you . . . tak- 
© ing your story across the nation every week—making America more 
conscious of better lighting than ever before. 
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ENGINEERING REFERENCE SHEET 


O Foundations for Wood Poles 


II—Kinds of Self-Sustaining Foundations 


FOLLOWING foundation methods are 
used for self-sustaining poles 


Log Heel Fig 1. Used 


poles in place two or more 


See with 
years, 
equivalent in strength to log heel and 
stone 


toe. Fit log between undisturbed 


earth and pole as snugly as possible 


and Stone Toe 


sideward 


Double Log Heel 
Fig Used to 
] 


leaning on poles supporting transform 


Set prevent 


Pian view 


ers weighing over 950 Ib. Logs are in 


stalled parallel to through-going wires FIG | 
ind sheuld fit snugly between pole and 
undisturbed earth. Pole in place two 


or more vears can be considered as 


having a stone toe. 


Log hee/ 
Log Heel and Stone Toe—See Fig 3. 
Used for loads in ‘one direction. This 
is the preferred method. Use force-fit to 
make front of log fit snugly against 
undisturbed much of its 


earth for as 


length as is reasonably possible 


Heel Toe—-See Fig 4 


Used for loads in more than one direc- 


Stone and 
tion and in place of log heel and stone 
difficult to install. 
Illustration serves likewise for full con 


and toe 


toe where log is 


Plan view 


eee Stone toe 
we// famped 

FIG 3 
Full and Toe 
Fig 4. 
toe when 


“Full” 


Heel 


Used in place of 


Concrete 
stone heel and 
greater strength is required 


means on pole circumference 


Partial Concrete Heel and Toe 
Fig 5 


stone 


Used in place of log heel and 


toe when greater strength is re- 


} 


quired Amount of concrete shown on 


sketch is total for heel and toe. 


Barrell Con 
Used 


If earth 


struction—See 


sand or marsh. Note 
in, fill 


( rushe d stone 


quick 
caves with large bogs grovel and/ bag 
mav he ( cement 


is not obtainable locally 


om overhead line tandards of 
Co; continuation of a four-part 
Electrical World, page 


Illustrations equence number 


began in 4 


Section B-B 


the series 


(3 bogs of stone) -~ 


6 bogs of 
crushed 
/Stone 


Elevation 


bien 
Direction 
of strain 


/2 bogs” 
of crushed 
stone or 

3 yord 
Transit 

mix con- 
crete or 

% yord 
grovel ond; 
/ bag fe $3 
cement=" >» 
we// tomped 


p>, Tomped 
ort fill 

» iN this 

section 


Elevation 
FIG 4 


-— 
Direction 


of strain of strain 


Pole drum i 4g 
filled with 


concrete , Standard 


3 yord Transit mix or 8 
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’ CORROSION - RESISTANT 


COPPER ALLOYS 


are again selected for two tough jobs in the chemical industry 


REVERE CUPRO-NICKEL 70-30 


among the toughest and most 
corrosion-resistant of the 
copper-nickel alloys! 


REVERE HERCULOY 


versatile leader of the corrosion-’ 
resistant silicon-bronze alloys, 
exceptionally strong! 


Recently the John Nooter Boiler Works Co. in St. Louis... well-known precision fabrication specialists 
... completed the two tough jobs shown here for the chemical industry. 

A calandria and six reactors, this is typical chemical equipment that demands the best in basic metals 
and fabrication methods... reliability with low maintenance cost. 

Which is why two Revere copper alloys were specified . . . because Revere products and service are 
the soundest starting point for any manufacturer using copper and its alloys. 


A Famous Chemical Man- Washington University in 


ufacturer Uses Six of These St. Louis Ordered This 
Reactors As a Vital Part Calandria for Research 
of Production. Work in Their Chemical 


Here again Revere has 
supplied the correct 
alloy for a difficult job 
Revere's Cupro-Nickel 
70-30 is the copper-base 
alloy most resistant to 
salt water corrosion. 
With its great resistance 
to failure by stress-cor- 
rosion and corrosion- 
fatigue, it is used when 
conditions are unusually 
severe. 70-30 Cupro- 
Nickel has high strength, 
high ductility... can 
be stamped, cold forged, 
drawn and bent. It is 
used for condensers, 
heat exchangers, and 
process equipment. 


Engineering Laboratory. 


Revere’s famous silicon- 
bronze alloy HERCULOY 
supplies the necessary 
tensile strength and re- 
sistance to corrosion this 
combination still and 
heat exchanger requires. 
HERCULOY cold-works 
and hot-works readily, 
is easily welded by any 
of the commercial meth- 
ods, has superior fatigue 
resistance, is used in 
operations requiring re- 
sistance to alternating 
and cyclic stresses. It 
has the corrosion resist- 
ance of copper plus the 
strength of mild steel. 


As the chemical industry is doing, more and more industries 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; 
Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 


needing copper and copper-base alloys are turning to Revere 
for the best in service and guidance. Before placing your next 
order for copper or copper alloys, call your nearest Revere office. 
The Revere Technical Advisory Service will gladly collaborate 
with you. 
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Localized Heating Straightens 20-In. Shaft 


ale 


ye 
ae da 


LOCALIZED HEATING with acetylene torches successfully straightened this 20-in. diam 
frequency changer shaft without the need for removal from its bearings 


A. JENKINS 
Supervisor of Maintenance 
Southern Calitornia Edison Co 
Los Angeles 


F. W. POLLARD 
Consulting and Application Engineer 
Westinghouse Electric Corp 


Los Angeles 


. 
SS rracuti NING a 20-in. diam shaft 


'y applying localized heating saved 


Southern California Edison Co  ap- 
proximately and | 
on a badly needed 50.000-kva 


frequency 


S20.000 month 
oulave 
acetvlene 


changer. lLsing 


torches. workmen reduced to 1 mil a 

run-out of 35 mils at the coupling of 

the 105-ton rotor of the machine. 
Damage to the 


machine. which 


may have been due to several severe 
system disturbances. was discovered 
after it began to vibrate excessively. 
Distortion of coupling holes and 
addition to the bent shaft 


indicated that the machine had been 


bolts in 


subjected to high torques. 
the ov 
chine was doubly important during 


Capacity of 50 evele ma- 
Edison's frequency change, and time 
was a major factor in planning its 
7 4-ft diam. 
would have made remov- 
lathe 


repair. Size of the rotor 
105 tons 
ing and transporting it to a 


96 


for re-turning the journal and coup- 
| | | he adae d 


ling a major job disad 
i pee ial s pare 


of keeping 


bearing for the 


Vantage 
resulting undersized 
journal also influenced the final de 
hten the 


cision to stral shaft without 


removing the rotor from the ma 
chine, 


Local 


heated with two acetylene torches se 


areas on the shalt) wer 


the material in these areas exceeded 
the yield point in compression. When 
the shaft cooled the 


sion and pulled the shaft back in the 


area Was tn ten 


desired direction 
shaft was checked 


at different points hy a system of dial 


Run-out of the 


Compression 


While Heating 


indicators set above the journal as 


shown. From readings of the indi 
cators as the shaft rotated in its bear 
ings a curve was plotted to determin: 
the point of sharpest bend. Outside 
the bend 


tated to the top and heat applied to 


diameter of was then ro 


7 min at 
After each 
heating the shaft was allowed to cool 
checked all) the way 
along the shaft. This determined how 


had 


where to apply the next heat. 


that area for approximately 
a time by two torches. 


and run-out 


much heen accomplished and 


Several Heats Failed 


The accompaning curves show the 
progress after each heat. No change 
first heat. 
ised—heat was 
the shaft than it 
was supplied. The third heat covered 


\ as produc ed by the 
when one torch was 


absorbed by faster 


too much area, and heat No. 10 was 
not applied long enough. In each of 
these cases the spot was not heated 
enough to compress the metal. Best 
were obtained when an 


results area 


about 5 in. in diam was heated to a 


dull red. 
One complication resulting 
this 


swelling of the area where heat was 


from 


use of technique was radial 


applied. Height of swelled areas was 


about 2 to 3 mils. Since most of these 


were on the journal. it) was 


inake it 


showed 


spots 
stone them to 
Final 


maXitur 


necessary to 


reading 


round avain. 
about | 


the journal, 1 mil on the coupling 


-mil run-out on 
face and 1 mil on the outside coup 
line diameter. 

New coupling bolts were made and 
fitted in the rebored coupling holes. 


Tension 


After Cooling 


HEATING o small area on the high side of the bent shaft (left) set up compressive forces 


beyond the yield point 
brought the shaft into true alignment 
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As a result, tension in the area after it cooled (right) gradually 
Radial swelling in heated area was removed by stoneing 
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*Cores made of High 
Permeability, Orient- 
ed, Silicon Steel. 


The new Moloney HiperCore Distribution Transformers in- 
corporate advanced engineering practices and simplicity of 
construction, plus the usual Moloney high factor of safety 
in design. Cores are wound of high permeability, oriented, 
silicon steel having 30% to 35% greater flux carrying capac- 
ity than hot rolled steel. 


HiperCore Transformers with wound cores, are lighter in 
weight and smaller in size than transformers having cores of 
non-oriented steel. They have greater short-time overload 
capacity and better voltage regulation. Simple construction 
and low winding temperature gradient result in trouble-free 
operation, longer life under all loading conditions. 


O s7aR FEATURES 
s ‘ + 2 


LIGHTER WEIGHT 


Above: After cores are wound, they 
are annealed, impregnated and 
then cut into pairs of U-shaped 
pieces. Two large U-shaped pieces 
are placed side by side, forming an 
inner and two outer core legs. 
Then the windings are placed into 
position to complete the magnetic 
circuits. A thermo-setting adhe- 
sive bonds the core faces together. 
Steel bands are used to obtain 
tight joints. Complete core-and- 
coil unit at right. 


The 30°; to 35 higher flux carrying 
capacity of the oriented core steel used 
in HiperCore Transformers makes pos- 
sible the use of smaller cores and wind- 
ings, with consequent reductions in the 
weight of steel, copper, oil, and other 
materials. HiperCore Transformers 
weigh 15°; to 30°; less than transform. 
ers having cores made of hot rolled 
steel, making them easier to handle and 
install 


GREATER SHORT-TIME 
OVERLOAD CAPACITY 


Moloney HiperCore Transformers 
have improved short-time overload 
characteristics which provide better 

ak load performance and longer 
ife. Reduced coil mass, achieved 
through use of oriented steel cores, 
together with the extensive use of 
cooling ducts, results in more rapid 
cooling of the windings and in a 
lower hottest-spot temperature 
gradient. 


SMALLER SIZE 


Since the higher flux carrying capacity of 
oriented steel permits the use of umaller 
cores and windings, smaller tanks can be 
used. Reductions in size range up to 30%. 
HiperCore Transformers take up less space 
on the pole, in the storeroom, and on the 
line truck. 


BETTER VOLTAGE REGULATION 


The smaller cores of HiperCore Transform. 
ers make possible windings having lower 
impedance. Lower impedance provides 
lower internal voltage drop at all loads. This 
is especially important during peak load 
periods, since HiperCore Transformers can 
carry higher overloads than older types, at 
the same permissible regulation. 


MOLONEY Etectric co. 


Transformers Exclusively Since 1896 
FACTORIES AT ST. LOUIS 20, MO. & TORONTO, ONTARIO, CANADA 
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Vm Leet Beck) 
describing the New Moloney 
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Service Bodies 


SAVE MONEY 
for YOU because 


Model 2040 


York-Hoover Line Service 
fete TARE LE hil eo 
Pe ee oe 
vided with complete work- 
ing equipment. 

Years of study and engi- 
neering experience have in- 
Cir te MU Mula eh 
Xofe NANT LaCie Late (he 
PTE Dae Soto 1 
ice materials and tools are 
Pa ae ea MU a le [te 
Tse 

There is a York-Hoover 
body design to meet your 
eae mae ee Lice 
we will be happy to give 
you all details. 


Write now for the York-Hoover 
“Public Utility" catalog. 


. All-metal body structure 


is balanced to produce 
minimum weight. 


. Exclusive body frame- 


work and assembly de- 
tails result in many extra 
years of service. 


. Construction includes re- 


placement parts study for 
maintenance economy. 


. Details of convenience 


for driver and garage 
personnel carefully con- 


sidered. 


. Your body is engineered for 
your specific job — and yours 


PROGRESSIVE CORRECTION of shaft 
curvature. Most effective correction was ob 
tained by heating an area about 5 in. in 
diam to a dull red for about 7 min 


alignment corrected and beth units 
un independently hefore coupling, 
Vibration on the straightened shaft 
was less than mil at each bearing. 
\fter coupling. maximum vibration 
of only 1.1 mil was measured on the 
coupling-end bearing of the | cle 


machine. 


Nineteen Guides to Safer 
Live Line Maintenance 


Tue FOLLOWING 19 safety precau- 
tions to be observed in the perform- 
ance of live line maintenance were 
listed as essential by R. H. McAdams, 
Kansas Gas & Electric Co. Wichita, in 
discussing proper climbing and work- 
ing clearance before the L019 Engi- 
neering Conference of the Missouri 
Valley Electric Association. 


Ee Tools should be carefully se- 
lected for the job considering 
strength, insulating properties, me- 
chanical adaptability to the job. 
Special consideration should be given 
to the strength of tools used on angle 
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This certified protection is achicyed by the combination of a 
Joslyn Lightning Arrester and a simplificd cutout, using the 
Joslyn Overload Limiter Link in a compact assembly. It can 
be mounted easily on any cover bushing type transformer 


tank. The Joslyn Lightning Arrester has proven its ability to 
provide Positive Protection against all effects of lightning, 
regardless of its magnitude or duration! 

Joslyn Overload Limiters are not new. They have estab- 
lished an outstanding record of performance in territories 
where lightning conditions are most severe. And today they 
are protecting thousands of distribution transformers in all 
parts of the country, demonstrating their ability to survive 
heavy lightning conditions and, at the same time, to provide 
adequate transformer overload protection. 

(Write for the new Joslyn Certified Protection bulletin) 
*Joslyn CERTIFIED PROTECTION will save your distribution 
transformers: 

From failures or flashovers caused by lightning — 
even direct strokes. 
From burnouts caused by secondary shorts. 


And even from harmful overloads. 


TELM COMM Deh tay ety 


td / ‘ 
RAG a es te 
eC RCSL ETA Dw oom ah iy \ D 
SOUTHERN JOSLYN CO S a iat 
MRR CAPA Wf Y KI 
Complete Pole Lies pres fn Ot oi H 


ATA dota 
20 NORTH WA 





construction and allowances should 
be made for side strain. When in 
doubt of strength use two pieces. 


2. If in doubt as to safety of the 


work planned, do not attempt it until 
sure it can be done safely. Decide 
how the job is to be done before start- 
ing it. 

3. Work should not be started when 
rain appears likely. If rain occurs. re- 
store lines to position and remove 
tools as quickly as possible. 


1. Do not wear rubber gloves when 
doing “hot-stick’” maintenance as 
brush discharge cannot be dete ted 
Fools showing brush discharge 
should be tested. Poles should be 

ae checked for weakness and decay: if 
need be, guy before work is begun 


LBION-DILLON er etal tan braces o 


Do not hurry. Do not vet ext ited 
or lose your temper. Do the job 
carefully and safely. 

Anchors 7. Foremen should not work. but 
should be in position to watch the 


{A Made of High-Strength {A Economical in Price— work of the men, advising them of 


E their safety and the proper use of 
Malleable Iron Easy, Economical to Install the tools. 


{A Three Long Blades Extend {# Lasting Strength Gives G. cooperation of every man 
Deeply in Solid Earth Them Lasting Holding Power on the job ie encentas. 


9. A man who is unduly high tem 


i Approved by R.E.A.— pered and fractious should not be 
Selected by Leading Companies allowed to do live line maintenance 
10. Unnecessary conversation should 


For dependable guying under all conditions, rely on not be allowed, especially that which 
Albion-Dillon Expanding Type Anchors, made of malleable = (°° DY! concern ame 0 es 


detracts the attention of the men from 
iron for /asting strength. Pull tests prove that A-D Anchors the work, causing confusion and add- 


—— up to 46.000 Ibs! ing an unnecessary hazard to this 


type of maintenance. 


When you add up all the features, as listed above, you —'!!-. Consider wood pole structures 
and steel towers alike. Don’t depend 


can understand why large companies are now specifying A-D én. the insnlatine walue of «:..wood 


Anchors in increasing numbers. pole. 

12. The lineman should not depend 

upon such warnings as he may re- 

ceive from current creeping over the 

surface of the insulated tools to warn 

him of his being too close to the line 

end of the tool, but should have some 

If you are not familiar with A-D ; practical way of marking the tools 
Anchors, send for descriptive fold- that he will receive instant warning 
er which includes specifications. Ls when he has reached the minimum 
distance for safety. One way to do 

this is by the use of a rubber or fiber 

a ALBION MALLEABLE IRON CO. collar on the tool, with the require 
© One of America’s Foremost Producers of Malleable Iron distance specified for minimum clear- 


ALBION, MICHIGAN | ance. By actual test, the break down. 
; when it finally does occur, takes place 


directly between the live parts and the 
grounded metal parts of the test rack 
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The Strongest Conductor Attachment 


>= 
- 


They're the slickest thing I've ever seen for hot 
line changes.” This comment on O-B Clamptop in- 
sulators was recently made by a lineman just after 
installing one, hot. He knew what he was talking 
about. The job is not only easier but a lot safer. 

Ease is the result of the O-B clamping principle. 
Two readily-accessible hex nuts accomplish the 
“tie”. This is done quickly, and a simple adapta- 
tion of a regular hot-stick wrench can set these nuts 
tight. The full mechanical strength of the insulator is 
developed in this fashion, as contrasted to the much 
weaker attachment done with the ordinary hot tie. 

It is commonly recognized that installation of a 
first-class tie wire, hot, involves a hazard. Danger 
of the loose end unexpectedly contacting another 
phase or reaching a man on the pole is always 
present. With O-B Clamptops, there is no tie wire 
likewise, there is no such danger! 

Since hot line work is so commonly done, today, 
consider the advantage of an insulator with all the 
basic features of O-B pintypes, plus the element of 
quick, safe handling. This isn't the only good point 
in O-B Clamptops. There are others such as highest 
possible slip strength and the highest level of radio- 
proofness. 

Investigate O-B Clamptops for your construction 


or replacement programs. 





- 
i 
- 


ad 


SOMETHING NEW in POWER TRANSMISSION 
ee 


... SOMETHING YOU SHOULDN'T MISS! 


» There is a surprise in store for you if you 

could visit the O-B High-Voltage Laboratory. 
Here, O-B Cooline clamps have been under 
exhaustive high-current test. You could lay 
your hand on a cable, almost too hot to 
bear, and only a few inches away, a Cooline 
clamp that is scarcely warm! The clamp is 
contributing nothing to the heating effect, 
and its high heat-conductivity plus its 
greater radiating surface keeps it many de- 
grees below cable temperature. 

But the real story is found in the dollars 
this represents. Because Cooline clamps 
don't heat, they don’t consume the kilowatts 
necessary to produce this heat. Furthermore, 


the high capital investment once wasted in 


ne A ON AO ONCE TEN ETS 


producing these dissipated kilowatts is now 
utilized at a profit, since this power may now 
reach the meter and thus become “salable 
merchandise.” 

On lines operating above 200 amperes, 
where heat-loss is most serious, Cooline 
clamps will save their entire cost in possibly 
the first three to five years. And in each such 
period of time thereafter, they will hand 
back a similar amount of money in the form 
of a clear saving. All this time, thousands of 
dollars in invested capital will be put to 
work earning its normal profit. 

Look into the economics of O-B Cooline 
clamps. This is something new in power 


transmission—something you shouldn't miss! 





ryO YOU EVER WONDER how much life re- 
4./ mains in a suspension insulator after a 
long service period? One power company re- 
cently did. They returned 30 O-B units, selected 
entirely at random, from a line 22 years old and 
asked for a test report. Standard AIEE and ASA 
tests were performed, including regular routine 
factory proof tests, as applied to new insulators. 

Every insulator passed! They received O-B’s 
regular three-minute, 60-cycle flashover given 
every new unit in the factory. They were given 
the double thermal test; ten cycles of quick 
change from 150 to 39 degrees F., followed by 
another ten from 205 to 39 degrees. They were 
subjected to a combined mechanical and elec- 
trical test, where all failures were simultaneous 
with normal porcelain fracture. Not one broke 


, you can prove the 
soundness of an insulator 


below catalog rating, nor was there an abnor- 
mally strong unit which is equally important 
as an indication of good manufacturing con- 
trol. This entire group of insulators was as good 
as that day’s production in the O-B plant, yet 
they had seen 22 years of service on the line. 

We, or no one else, can prove a thing like 
this when we are showing you a new insulator. 
It takes time to bring out O-B’s soundness. But 
it's there, and it is subject to proof, eventually. 
And, if you want to install suspension insula- 
tors that will be just as good a generation from 
now as they are today, build with O-B—and 
then forget them! 


iso Brads. 





AN EXERPT FROM 
O-B'S NEW PUBLICA- 
TION, "LIGHTNING PER- 


FORMANCE OF TYPICAL 
TRANSMISSION LINES,” 
COPIES OF WHICH 
ARE AVAILABLE ON 
REQUEST 





(not necessarily along the pole) at a 
of 115 kv per ft. Many 
companies paint and letter red bands 
on the sticks according to the various 
their system. A. safety 
pole rubber hand guard can then be 
adjusted to the proper band for the 
voltage being worked. The following 
distances do not refer to the overall 
length of the insulated stick, but re- 
fer to the minimum distance between 
the live line part of the tool and the 
safety pole rubber hand guard be- 
vond which the lineman should not 
reach: 


pressure 


voltages on 


Vinimum 
Insulation 


11-—t 
110 
154 
196 


176. 
220. 9 ft 

\ good precaution is to check creep- 
age due to atmospheric conditions by 
first putting butt of tool against pole 
or some convenient ground and lay- 
ing the head over conductor then re- 
moving butt of tool from ground and 
feeling up the pole with bare hands 
to detect “fuzzy feeling”. thus deter- 
mining if tools can be handled at rec- 


ommended distance from conductor. 


13. Where distribution primaries are 
on “high line” poles, they should be 
covered with rubber protective equip- 


ment 


before climbing through or 


working above them. 


14. If a line conductor is small, bear 
in mind that it might break and work 
act ordingly. 


15. While working lines “hot” a man 
should not change his position ona 
pole without first looking around and 
informing the other men what he is 


going to do, 


16. Under no circumstances depend 
upon a man to hold a live line clear 
of linemen working on the pole. 


17. When moving a live wire, stay 
below the wire until it is thoroughly 
secured in a safe working position. 


18. In changing out pin type insula- 
tors, keep the tie wires rolled into a 
hall or cut them off short as they are 
unwound so that they will never be 
long enough to reach a ground or 


endanger a lineman. 


19. Do not use ropes on conductors 
carrying more than 5 kv unless rope 
is insulated from the conductor with 


a link stick. 
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CASE HISTORY 


confirms 30-year service life 
for treated poles 


FRE'S a convincing Case history * 
H concerning 71 pressure-creo- 
soted pine poles part of an electric 
erected in 


transmission line 


Kansas in 1917. 


power 


In 1947, after 30 years in line, 68 
out of 71 poles were still sound and 
serviceable—furthermore, the inspec- 
tion revealed that these poles ap- 
peared to be capable of service for 
some time to come. Of the remaining 
3 poles, 2 had been removed because 
of line change s—1 had been damage d 
by lightning 

Of the original 71 pole a4 
a a splendid testimonial to creo- 


And all the 


when you consider that the preserva- 


sote more noteworthy 
tive treatment used to protect these 
poles was somewhat lighter than 1s 


now regarded as good practice. 


Creosote is the performance-proved, 
time-tested preservative for poles and 
crossarms. And for the best possible 
creosote delivery service, get in touch 
with the nation’s largest distributor 

Koppe rs W ith 14 creosote -produc- 
ing plants--with 4 large storage plants 
Koppers can always meet your creo- 


sote requirements 


KOPPERS COMPANY, INC. 
Pittsburgh 19, Pa. 


: 
KOPPERS CREOSOTE... 10 bc sww! 


a, 


“4 





LOAD BUILDING 


Working Together Provides Demonstration Classroom 


FIXTURES AND LAMPS, wiring and installation, paint and painting, light-colored chalk 
boards in this demonstration classroom were all donated by interested concerns 


COOPERATION of fixture and lamp 


manulacturers, wiring contractor, 
paint supplier, painting contractor, 
maker of school equipment. utility. 
and school officials resulted last fall 
in a demonstration modern class 
room in the Eisenhower High School. 
Norristown, Pa. then. 


resulting from it. plans are now in 


Since and 


hand for the modernizing of several 
hundred classrooms in the immediat« 


area, 
Development of 


The idea 


attendance at a 


Idea 


developed from — the 
Nela Park School 
Executives Conference of Abram Ss 
Kulp, Montgomery County superin 
tendent of schools. Mr. Kulp was so 
impressed that he said to his host 
Frank Schirmer. Philadelphia Ele: 
tric Co, that he his School 
Directors Association could be told 
or shown what he had learned from 
the Nela Park demonstrations and 
lectures. As the idea took shape, it 
grew into a plan for a demonstration 


“ ished 


classroom to be unveiled at the fall 


Association 


meeting of the 


106 


The plan was put up to the fixture 
maker members of the Electrical 
Association of Philadelphia. Offers 
to supply the fixtures came from eight 
of them—-Kurt Versen Co, Sylvania 
Electric Products. Leader Electric Co. 
Gill Glass & Fixtures Co, 
Lighting, Day-Brite Lighting. Key 
stone Electric Co, and F. W. Wake 
field Brass Co. Since only one make 
f fixture would be 

Day-Brite Lighting 
from a hat. This 
1) 2-lamp, 40-w semi-direct: fixtures 
shielded 


hottoms. 


Curtis 


used. one tame 


Was drawn 
COMI Any -upplied 
v-crate 


with sides ind eg 


louver 
Other Equipment 


three 
leetric. 
The fix 
William Ss. 
Mussulman. Paint was supplied ty 
Monroe. Lederer & Taussigs. Inc. 
John S. 
Chatfield 
hoards were installed by C. 


Lamps furnished = by 


were 
nanufacturers General 

Westinghouse and Sylvania 
tures were installed by 
and 
applied by Kehr. painting 
Clark chalk 
I. Bond. 


Norristown 


contractor, 


local representative. The 
District 


School made a classroom 


June 18 


available. and Philadelphia Electric 
made itself useful when and where it 
could in the project. 


School 


when the Directors 
\ssociation of Montgomery 


assembled for their 114th 


they found ready for their inspection 


hus. 
County 


meeting, 


an up-to-the-minute classroom. mod- 
ern in every respect of lighting, color 
and equipment. They heard a lecture 
Investment in 


Soltman. U.S. 


on “Edueation——-an 
People’, by John T. 
Chamber of Commerce, after which 
Charles C. Shotwell, Philadelphia 
Klectric, described and demonstrated 
lighting and other factors of 
classroom environment affect: pupils 
facility 


how 


and their in learning 


Room Used Over and Over 


Potal atlendance at the meeting was 
303. made up of 193 members of the 
110. visitors, 


sentatives of local Chambers of Com- 


\ssociation and repre- 


merece and of school groups outside 
Montgomery County. Since the meet- 
ing. the has been used 


room 


many 


times for demonstrations to interested 


LrouUps. 


Radiant Heat Keeps Food 
At Serving Temperature 


RADIANT HEATERS keep food hot on 
the counter but do not overheat the plates 


By rut 
ant heaters 


INSTALLATION of 
| 


food 


two radi- 
hot on the 
The Golden Star 


Dairvland. a restaurant in Fast Liver- 


is kept 


serving counter of 
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Anaconda continues its "Wire Ahead" Campaign to your industrial customers. They are reading this ad now. 


Densheath Type TW Building Wire 
with its special thermoplastic insulation 
is sound production insurance in any 
plant. It will not support combustior 

is long-aging, impervious to acids, oils 
and alkalis. It is reeognized by the Na 
tional Electrical Code for circuits up to 
600 volts and temperatures up to 140 

F and for wet and oily locations. Be 

ing light weight, with a smooth, slick 


ik cael adic: Minti, Winslcadi How MUCH of the electric power you pay for do you throw over your 


pulls through easier . . . resists abrasion shoulder through overloaded, overextended, obsolete, inadequate 
Permanent, bright colors for quick cir we Se 
cuit identification. Write for literature wiring? 


This is important, too—for rewiring ir Avoid wasting power. Find present losses and safeguard future 
existing raceways, the Code recognizes e ras 4 a ; 
dis sia aan dill Died SGM expansion. Talk to your plant power engineer, consulting engineer, 
ind permits more conductors to be electrical contractor, wholesaler or utility power salesman. It’s their 
mulled in the same size conduit. Here i - i 
job to advise and protect vou 


al Cause 


12"" CONDUIT against slow-downs and shut- 
downs that mean unproductive 


wages, lost production, spoilage. 


‘ 


WIRE AHEAD . a comprehensive diseus 
sion of preventive maintenance, points out 
the symptoms of inadequate wiring, presents 
3#10 Wires 6 #10 Wires See pe ER eens eres oe 
mand. Forty-eight factual pages of practical 


information and suggestions free on request. 


rA ANACONDA WIRE & CABLE COMPANY 


umer 


25 Broadway, New York 4, N. Y. 
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pool, Ohio. The serving counter is at 
one end of a dining room approxi 
mately 100 ft long. 


Cooled Before Pick-up 


The problem at this restaurant was 
to keep food at proper serving tem- 
perature just before pick-up. During 
rush hours pick-up is sometimes de- 
layed while waitresses are writing 
orders. 

Solution was the installation of two 
SO00-w 


heaters mounted in line and 


attached with small angle irons and 


studs to the serving counter “roof”. 
Keach 
element and a protective grill. The 
heat 


rectly on the 


vlassless heater has a tubular 


infrared ravs are radiated di- 
heating 


food 
job is performed without any obje 


and the 


heater has an 
and the 


tionable glare. Each 
overall length of 24} in.. 
heated length is 17 in. Distance from 
the serving counter to the bottom of 
the parabolic aluminum reflector is 
Ll in, 


The two heaters are operated con- 
tinuously from 8 AM to midnight ex 


\ 


IMMERSION 


right) and exteriorly 


left) heated pots for melting tin and babbit 


Electric Babbit Heating Eliminates Bearing Rejects 


J. S. RUGGLES 
New York Power & Licht Light Co 
Albany, N. Y 


EXPERIENCE with electrically heated 
melting pots in the production of 
bearings in the Magnus 
Metal Division of the National Lead 
Co has resulted in the 
electric 


your nal 


adoption ot 
melting of babbit and tin in 
six other plants of th company. Ex 


act control of metal temperature. 


with consequent practical elimina 


tion of rejected bearings, was the 
reason, 


In the Magnus Metal plant at Al- 


108 


N.Y 
habbit pots. 


hany. . are three tin and three 
The tin pots are heated 
cast-in) Immersion 


1) to 


with heaters. to 
talline 10 kw and holding the 
metal to temperatures up to a 


imum of 950 I 


max- 


as may he required, 


High Operating Temperature 


Babbit pots are heated with rib- 


hon resistor elements 


This 


temperatures are 


crucibles, is because their op- 


erating | around 
1.150 F. higher than normally prac- 
ticable for immersion 


rating of these pots is 38 kw. 


heaters. The 


June 18, 


cept for approximately one hour in 
the afternoon. 


More Meals Served 


As a result, food is served hot on 
the table and plates remain at com- 
fortable 
management has reported that  cus- 


handling temperature. The 
tomer complaints from cold food are 
eliminated. In addition the heater in- 
stallation has contributed to more effi- 
cient cooking and serving, and_per- 
nits serving more meals during rush 


hours, 


TV Interviews Aid 
Industrial Development 


IDENTIFICATION with the interest of 
the community it serves appears as 
a main purpose of the Consolidated 
Electric Light & Co of 
Baltimore in a booklet recently pub- 
lished by the company. The book- 
let. 44 pages in stiff paper cover. 
titled. “Industry Looks At Baltimore’s 
Opportunities”. tran- 
scripts of 13 Wednesday evening 
television interviews over station 


WBAL.-TV last fall and winter. After 


television inter- 


Gas Power 


consists of 


presentation. each 


view was re-broadcast by radio the 


next Sunday afternoon. 
Kickoff Interview 


Introducing the series was an in- 
terview with the executive vice-pres- 
ident of the power company who 
“Our i 


this series so that it 


said. company is sponsoring 


fulfill one 


of its duties as a citizen of the com- 


may 


munity. ... By showing what oppor- 
offers 
successful 

other 


hecome in- 


tunities Baltimore industry 


opportunities for opera- 
tion and stable growth busi- 
organizations 
terested 


pany. in the 


ness 


may 
in locating here. Our com- 
future as in the past. 
will put its chief reliance for growth 
and development on the planned de 


| he follow ime 


12 interviews with industrial leaders 


velopment of the city.” 


told of the advantages their respective 
companies enjoved by their location 
in Baltimore. 


illus 


inter- 


The interview 
trated 
viewers and of their plants. make an 


transeripts, 


with pictures of the 


effective publicity useful ir 


piece. 


relations and industrial de 


public 


velopment. activities. 
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1‘ apemmsie SELF-SUPPORTING 


SECONDARY 
and SERVICE DROP 


Service drop connection to house simplified with 


FOR ECONOMY IN fittings and hardware commercially available. 
AERIAL SERVICE 


As a new development of time-proven construc- These advantages can be yours: 

tion, RoPrene Secondary or Service Drop Cable Lower Cost 

consists of RoPrene (Neoprene) insulated power Ease and Economy of Installation 
conductors, spiralled around a “'straight-away” No Mechanical Stress on Power Conductors 
neutral conductor for mechanical support. Here No Coverings to Rot and Festoon 

is simplicity in construction, economy of installa- High Weather Resistance 

tion, longer life under all weather conditions... Reduced Maintenance 

plus the neater appearance of a single cable Neat. Compact Appearance 

assembly compared to open wires. Versatility 


Write for more information and specification RS-4. See for yourself why, more 
and more, RoPrene Secondary and Service Drop Cable is becoming the accepted 
cable for overhead services. Available in a wide range of types and sizes. 


ow BAR TO FINISHED ia 
~!Re 


“OL aa V5 
CORPORATION 


ROME ° NEW YOR K 
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NEW EQUIPMENT 


Circuit Breakers 


For LOW-VOLTAGE power distributior 
in industrial plants and motor starting 
Type DB 
extremely 


duty. circuit breakers with 
accurate tripping character 
announced by Westinghouse 
Electrie Corp, Box 868. Pittsburgh 30 
Pa. 


They are 


istics are 


available for 
delaved 


neous tripping for 


overcurrent 


protection with and instanta 


motor or general 
use, or for overcurrent protection with 
long and short delay for proper coordi 
nation in selective protection on fault 
current 

The DB-15 has an interrupting rating 


of 15,000 amp with load current rating- 
) 


ip to 225 amp at 600 v a-e or 9250 v d-~ 
Phe DB-25 handles load currents up to 
600 amp 


with rating of 


25.000 amp 


interrupting 


Airbreak Switches 


A COMPLET airbreak 


hes of the vertical break type with 


LINE ol 


swilt 


ratings from 600 to 1.200 amp at 7.5 to 


230 kv has been announced by Power- 
craft Corp, 2215 De Kalb St. St. Louis 
1, Mo 

Reported design features are: Silver 


alloy to silver alloy contacts through 


out: all current) carrying members 


made of bus bar copper; and anti-fric- 
permanently 
states the 


satety 


tion bearings which are 
lubricated. The 
units have a generous factor of 


company 


and have exceptional operational ease 


Unit-Cooled D-C Motors 


SLOW SPEED OPERATION for long pe 
riods is possible with standard, totally 
enclosed, unit-cooled, d-« 


motors now 


equipped with a new type cooling as 
Motor and 


available in ratings up toe 200 hp from 


sembly. cooler unit are 


Co’s Large Motor and 
Schenectady 5, 


ral Electric 
(,enerator 


Nei 


Iwo 


(rene 
Divisions. 
blowers, driven by one induc 
tion motor, provide ventilation in the 
air-to-air cooling assembly which is in- 
dependent of main motor speed. These 
unit-cooled motors are designed for 
operation in dusty, dirty and oil-laden 
atmospheres and require no duct-work, 


iir filter or pressurized air supply. 


One-Split Bus 


FoR REDUCED VOLTAGE DROP in the 
distribution of power over long buses, 
a “one-split bus” arrangement has been 
incorporated into a feed-in duct assem- 
bly by Square D Co, 6060 Rivard St, 
Detroit 11, Mich. 

Illustrated 
feed-in duct cross 


right is a 3-ph 
“One-split 


above 


section. 


June 18. 


bus” (A), 


the other two buses separated by in 


with halves on either side of 


sulator plates, close spacing 


Solid 


permits 


and electrical symmetry. ebon 
ized asbestos insulating plates (B and 
(.) totally enclose the buses They are 
impervious to moisture and resistant to 
(D) bolt- 
(Ff) every 2 ft add structural and me 
strength to withstand 50,000 


“shorts”. 


areing. Surge clamps and 
chanical 
amp Steel channels (FE) com 
plete the housing. 

available in 1.200 
4,.000-amp rat 
}-ph and 


for 600 v or less. The 


Feed-in duct. is 
1.600, 2.000, 3.000 and 
ings. 2 and 3-w I-ph service; 
b-w service aSSEM 


bly carries | | approval 


Gasketing Tape 


SERVING PRIMARILY as a protective 


seal against the elements, a zine-clire 


mate-impregnated gasketing materia! 
called Chrome Lock has properties that 
make it suitable for possible use ir 
transformer junetion 


sealing covers, 


boxes, potheads. etc. It is made }y 
Products Research Co, 5426 San Fer 
nando Rd, Glendale, Calif. 

Chrome Lock’s 
ported to include: Indefinite pliabilits 
and resistance to permanent distortion, 
definite corrosion resistance, and elec- 
trolysis prevention between dissimilar 
metals. Other properties are non-oxid- 
izing, non-toxic and complete resistance 
to water and saline solutions. It is pro 
vided with a pressure sensitive adhesive 
for application to all-position surfaces. 

Material is claimed to withstand dry 
heat temperatures up to about 200 F. 
with a tendency to extrude at 145 F in 
the proximity of hot water under pres- 


properties are re 
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CAGED Steel 


CORNER PINS 


One Pte 


...no seams 
...mo joints 


Hubbard Drop Forged Corner Pins are 
made from a single piece of steel, forged 
to a broad base which completely cov- 
ers the top of the arm. There are no 
seams, joints or pockets to retain mois- 
ture and hasten corrosion. 

Due to the one piece construction, maxi- 
mum strength is retained for the weight 
of metal used, and radio interference is 
minimized. Structural strength is also 
enhanced by the method of attachment, 
as the strap illustrated binds the wood 
fibres of the arm in such a way as to 
prevent splitting. 

Hubbard and Company was the first to 
place this style pin on the market and 
it has been a popular choice for over 
twenty-two years. Furnished also with 
carriage bolts and a separate bottom 
strap to meet R.E.A. specifications. 


HUBBARD anny COMPANY 


PITTSBURGH . OAKLAND 
CHICAGO CALIFORNIA 
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| sure. It is available in tapes in four 
thicknesses from 1/32 to 14 in., in any 
width from 3/16 to 72 in. Also avail- 
able are sheets or stampings to meet 
individual needs. 


Rotating Gin 


TRANSFORMERS and other heavy ob- 
jects can be hoisted to the pole top by 
means of a rotating gin made by A. B. 
Chance Co, Centralia, Mo. 

\ folding, 15-in. steel arm and rotat- 
ing action of the laminated maple mast 
pole assure easy clearance of crossarms 
and conductors. Two chain tighteners 
permit the gin to be fastened to poles 
from 6 to 1] in. in diam. Four gigs 
(two on each chain tightener) bite into 
the pole to prevent gin movement 
around the pole. 


Voltage Regulator 


With a response speed said 
higher than heretofor obtainable in 
automatic voltage regulators of com 
parable characteristics, a small auto 


} 


matic voltage regulator has been an 


nounced by Superior Electric Co, 24 


HIGH DIELECTRIC Hannon Ave. Bristol. ¢ onn. The manu 
STRENGTH facturer states that ing sec are - 


quired to correct tor wide ine 


voltage excursion of 95-135 \ 


HIGH MECHANICAL Listed as Stabiline Type EM 4102. 
STRENGTH the regulator is electromechanical in 


operation. consisting of a vatiable 


COMPLETE UNIFORMITY AND transformer controlled by a specially 


designed electronic detector. Ratings 


EXACT DIMENSIONS of this unit are: Input, 95-135 v; out 


put, adjustable between 110 and 120 vy, 

20.0 amp. 0-2 kva: input frequency, 

These are the plus qualities you get with 50-60 cycles. It is reported to be com 

every piece of Equipment Porcelain made pletely insensitive to load power a 

by lilinois! The whole process of manufacturing electrical aes vnceeanen 34 Sieene #0 & een 

porcelain is characterized by extreme care, not only in 

controlling the chemical composition of ingredients, but . 

the particle size, moisture content, and the drying and 
firing temperature. 


contained or rack-mounting unit 


Combination Meter 


FoR POWER COMPANIES having rate 


structures requiring the measurement 


" 
om i of kva demand, a combination watthour 
| | H i | N |) | . ind thermal kva demand meter las 
MACOMB, been announced by General Electric 


ELECTRIC PORCELAIN CO. ILLINOIS os — ak Seca — 
. Schenectady , fi : ype 


meter takes the same mounting as a 
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ity OPf 


CLAMPS NOW AVAILABLE IN 3 SIZES 
RUN WIRE (Copper) TAP WIRE (Copper) 


Max 1 Min | Max Min 


All-Purpose } =2 Str. Cu =8 Sol. Cu #2 Str. Cu #8 Sol. Cu. 

Cost Bronze { 250,000 CM Cu #6 Sol. Cu 2/0 Str. Cu #6 Sol. Cu 

(ploted) 750,000 CM Cu 4 0 Str. Cu 250,000 CM Cu. #6 Sol. Cu 
RUN WIRE (Aluminum os TAP WIRE (Aluminum 


Mox Min 
is OA #2ACSR 28 Sol. Alum #2ACSR #8 Sol. Alum. 
ht 1A | 250,000 CM Alum 6 Sol. Alum 2/0 Str. Alum #6 Sol. Alum. 
eocre 2A | 750,000 CM Alum #4 0 Str. Alum. 250,000 CM Alum. +6 Sol. Alum 


Note: AGE Series Hot Line Clamps are also available for Aluminum-to-Copper Connections. 


Distributed by 


LINE MATERIAL COMPANY 


Milwaukee, Wisconsin 


Manufactured by 


FARGO MFG. COMPANY, INC. 


Poughkeepsie, N. Y. 
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conventional watthour meter It is 
available in the 50-amp, 240-v, 3-w, 
l-ph rating. 

The watthour meter is the same as 
the 1-50 meter, but with a rotating el 
ment of the ball-bearing type. Thermal 
demand meter unit consist. of — the 
thermal unit. a current transformer, a 
resistance valve and a potential trans 
former for exciting the heater of the 
resistance valve. Further information 
is contained in Bulletin GEC-504 


Annunciator 


Po ipreare the occurrence. continu 
ince or termination of any process o 
operation by sight) and sound. the 
ANFA annunciator has been developed 
by The Autoeall Co, Shelbv. Ohio 
use in industrial plants and power co 
panies 

Three switches are required by thi 
unit. One illuminates all lamps to tes! 
for burned-out bulbs. while the secone 


BERMICO CONDUIT IS 
REALLY RUGGED—IT’S 
BUILT TO TAKE ROUGH 
HANDLING ON THE JOB. 


ITS CLEAN, SMOOTH BORE 
MAKES PULLING CABLES turns off the remote bell or horn which 


announces the illumination of a win 


THROUGH BERMICO FIBRE dow. The third switch extinguishes any 


energized lamp by resetting the relay 
CONDUIT QUICK AND EASY. control. This control keeps a window 
illuminated until it is reset, even after 
the actuating switch has reopened 
Annunciators are also adaptable t 
serve as a Communication system he 
tween remote points, with pushbutton 


actuation, 


Circuit Breaker 


distributed by AVAILABLE as either a einen breaker 


or circuit ‘uterrupter of high interrupt 


WESTINGHOUSE ELECTRIC ing capacity, a compact industrial 
SUPPLY COMPANY circuit breaker has been announced by 


ae Square D Co, 6060 Rivard St, Detroit 
Offices in all leading cities 11, Mich. It is Type ML-1 


suilt into this unit is a_ thermal 


ie magnetic (coilless) tripping mecha 


nism. Thermal element hold momentary 


BERMICO FIBRE CONDUIT-A PRODUCT OF BROWN COMPANY = | 


overloads but trips out on continuous 
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Uptegraoff type WA Specialty 
Transformer with ventilated 
weatherproof enclosure, for in- 
door or outdoor service. Sizes, 
15 to 100 KVA, 


TRANSFORMERS 


The built-in dependability and economy of 
U ptegraff Dry Type Transformers comes from 
engineering and manufacturing skill and expe- 
rience. Available in standard types and sizes 
for immediate delivery. and promptly made in 
special -tvles to meet individual specifications 
when required by the application. 


Some of the more popular Uptegraff Dry R E UPTEGRAFF 
7 3 be 


Type Transformers are illustrated here. Write 
for complete data and prices, giving capacity MANUFACTURING COMPANY 
required and service for which the transformer SCOTTDALE, PENNSYLVANIA 


is intended, Makers of POWER - DISTRIBUTION - INSTRUMENT - SPECIALTY Transformers 


Type F dry type transform- Completely enclosed type & 


10 KVA. Can be built in 
larger sizes. 
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BUCKINGHAM 
iy Ue 


NOW. remove rust and recondition damaged threads 
this fast, simple way. A few quick twists of the Buckingham 
Thread Cleaner and presto! — the threads are slick and clean. 
Flats are smoothed-out . . . Nuts spin on and off in a jiffy. 


This versatile thread cleaner saves time on field work, too. 
There's no need to remove a damaged stud . . . no hacksawing 


or drilling... 


no re-tapping of the hole. Simply slip the tool 


over the mutilated stud or bolt, tighton the cutting jaws and 


twist. That's all! 


Buckingham Thread Cleaners follow the pitch of any right- 


or left-hand thread with a root diameter from 4” to 2°44 


” 


Separate thread cutting dies are not required — the adjustable 
cutting jaws of the Cleaner are easily set to the proper size... 
on the bolt. Once adjusted, the setting is maintained by the 


single lock nut on the knurled handle. 


leaners 

Ne Pent two sizes: 
re 14" to 1” root — 

se Cae 15 Oz.; Price $6. 
1” to 2%" root — 

a 2 Nos. Price....-91>" 


BUCKINGHAM equipment is 
sold by over 800 authorized deal- 
ers. See the Buckingham Thread 
Cleaner at the dealer nearest you, 
or write todey for additional in- 
formation on this versatile, time- 
saving tool 


BUCKINGHAM MANUFACTURING CO., INC. 


5-7 Travis Street 


Binghamton, N. Y. 


overloads. Magnetic element trips out 
on shorts to localize damage. 

Type ML-1 breaker inclosures  in- 
clude dust-resisting, rain-tight. weather- 
proof and dust-tight, and explosion- 
resisting styles. Ratings are 15 to 50 
amp at 600 v a-c or 250 v d-c, or 70 to 
100 amp at 250 v a-e or 125/250 v dee. 


Electric Fork Truck 


DesicNep for operation in ware 
houses and plants with narrow aisles, 
an improved 2,000-lb capacity electric 
fork truck, Model JHVH-2H, is manu 
factured by Crescent Truck Co, Leb- 
anon, Pa. It is reported to be the only 





2.000-Ib capacity truck that will right- 
angle stack from 8-ft aisles with a 40x 
s2-in. pallet 

Free initial lift is 6342 in., with a 
max lift of 120 in. Collapsed height of 
83 in. overall permits operation under 
Standard tilt is 5 deg 


low head room ¢g 
hack and 3 deg forward 


Sheathed Cable 


STRIPPING TIME is cut 80 with an 
improved non-metallic sheathed cable, 
awcording to the manufacturer, Tri 
angle Conduit & Cable Co, Ine, 1900 
Jersey Ave. New Brunswick, N. J 
“Triex” construction eliminates the in 
dividual wrapping over each wire. and 
instead of 2/64-in. rubber insulation on 
sizes No. 14 and 12, 4/64-in. laver of 
rubber is applied to tinned opper con 
ductors. 

The “Glazon” outer cevering utilizes 
an inorganic glass derivative which 
cannot burn, rot or corrode. and is not 
iffected by moisture or sunlight. This 
sheathed cable is UL listed for 600-v 
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YOU CAN BE SURE... ie is 


- 
* © 


a 


This cutaway view shows the compact, sturdy 
construction of Type OCT. Both OPT and 
OCT transformers offer all four benefits. 

*lrademark Reg. U. S, Pat, Off. 
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(THEY'RE SMALLER) 


Westinghouse Outdoor Instrument Transformers, 
the most complete line in the industry, are smaller 
because of: 


1. Hipersil cores 

2. Oii-filled solder-sealed porcelain bushings 
3. Complete paper-tape insulation 

4. Close-fitting all-welded tanks 


Vacuum drying and impregnation assure reliabil- 
ity. Maintenance amounts to scarcely more than 
keeping the transformers wiped clean. A trans- 
parent window makes terminal inspection easy. 

Typical outdoor Westinghouse instrument trans- 
formers are: { 


Outdoor potential transformer, OPT: Primary volt- 
age range—24,000-69,000; frequency—50-60 cps; 
winding ratio 200:1 to 600:1; available in one or 
two H.V. bushing types. 


Outdoor current transformer, OCT: Primary volt- 
age range—24,000-69,000; ampere rating range— 
10-20/5 to 400-800/5. 


Get the facts, today, about these space-saving, 
trouble-free instrument transformers. Call your local 
W estinghouse representative, or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, 
Pennsylvania. J-70536 





CHANCE 


PROTECTED THREAD CLAMPS 


. make better line connections—are easier to install and 
remove — reduce conductor vibration fatigue. These 
features make them the most advanced design on the 
market: 


1 TOP HOUSING protects working parts and encloses 
sealed thread chamber filled with a corrosion resisting 
compound. 


LARGER CONTACT AREA insures better current 


distribution. 


BELL MOUTH ENDS on contact jaws reduce danger of 
damage to conductor. 


JUMPER TERMINAL—positioned to counterbalance 


eye screw and alleviate stress. 


S COILED LOCKING SPRING assures continuous tight 


ntact, ne : — 
contact —— Serene EB = 
Available in a complete range of sizes for all types of con- MMOD 


nections. Diagram showing gradually tapering 
bell-mouth ends on main line contacts. 


FLIP-TAP CLAMPS PERMA-GRIP CLAMPS 


The Chance Flip-Tap Clamp Make permanent or tempo- 
features a lubrication cavity rary hot tap connections that 
enclosing the threads on the hold tight without sticking 
eye screw, This grease cham and stay put without vibrat- 
ber 1s filled with a corrosion ing loose. I S. S. threads 
resisting compound which screw up fast, hold tight 

prevents the clamp from stck- yet can be readily unscrewed 
ing on the conductor with a clamp stick. They are 
made for tapping to alumt 
num, copper, or steel con 
ductors and feature: High 
Current Capacity High 
Mechanical Strength Three 
Pointe Contact Positive 
Pressure Jumper Connection 
They are available in all types 


The Flip-lap Clamp is ap- 
plied to the line with a quick 
snap effect and is tightened 
by curning the eye screw 
laws of the clamp will take 
conductors ranging in size 

No. & solid copper to 


r j ) 
strandec »pper 
I copy in a complete range of 


sizes tO meet every re 
quirement 


Vou kim 175 RIGHT 


A. B. CHANCE COMPANY— CENTRALIA, MO., 
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CHANCE 


U-BOLT CONNECTORS... Apply to Conductors 
without Removing Bolts. 


An entirely new idea in U-Bolt Connectors—a swinging center 
spacer and base that eliminate the necessity of removing nuts 
and lock washers when applying to conductors. Can be applied 
or removed “hot”. No annoyance of losing nuts or washers— 
application is quicker and easier. Chance U-Bolt Connectors 
simplify your inventory problems—only three sizes are needed 
for all conductors from No. 4 solid copper to 500,000 CM. 
Available for aluminum or copper conductors. 


PARALLEL GRO 


OVE CONNECTORS 


Heat treated aluminum, galvanized 
contact copper, or all copper. In- 
expensive, easily installed, light- 
weight connectors for use on line 
construction. All connector bodies 
plus galvanized bolts, nuts and lock 
washers are corrosion resistant. 
Available in a complete range of 
types and sizes. 


SPLIT BOLT CONNECTORS 


For temporary or permanent high-pressure 
solderless connections. They are designed 
for easy application in tight spots—large 
hex surfaces of the bolt and nut permit 
gripping from any angle with box, socket 
or open-end wrenches. Carefully beveled 
slot edges protect conductors from abrasion. 
Maximum contact is assured by V-groove 


LCM ah Lae isileme lt mela tht le 


Designed to withstand high mechanical stresses, provide snug fit, and give 


ae 


long troublefree service 


Universal Terminals 


Cross Connectors 


construction 
Tee Connectors. ‘ . 
Couplers : 


Stud Connectors. 


Elbows. 


These, and many other types of Connectors, Terminals, Bus Supports and 


Fittings are available in a wide range of sizes for tubing or cable. 


WHEM fu 


SAN FRANCISCO, CALIFORNIA ae 
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service. It is available with two or 
three conductors, solid or stranded, 


with or without ground wire, in <izes 


OT: PIECE YL) from No. 14 through No. 4 
MULTIPART | Cleaning Unlt 


Sare and efficient cleaning of win- 
| dows, lighting fixtures and general fac 
Ch VOLTAGE tory equipment is assured through use 

of a steam-jet cleaner, the Speedylec 

tric JC-30, manufactured by Living- 

stone Engineering Co, Dept JC-369, 
100 Grove St, Worcester 5, Mass 

Features of this unit include: Mixing 





of steam and detergent at the jet; 


pressure tank for positive flow of deter- 
gent; and constant fingertip control of 
boiler and jet. Minimum maintenance 
is required because of elimination of 
coils, tubes. pumps and motors. 

Equipment includes steam and deter- 
gent hose, nozzle and controls. Unit 
operates from 220 v and above, single 
or polyphase sources, with boiler rated 
at 30 kw. It is ASME National Board 
Stamped and has UL listing. 


Multi-Lamp Fixture 


For use in offices and large and 
small stores, a 48-in. square, 9-in. deep, 
louvered fixture which mounts — six, 
eight or ten 40-w fluorescent lamps is 
available from Day-Brite Lighting, Inc 
5411 Bulwer Ave, St. Louis 7, Mo. This 
unit can be used for both recessed and 


urface mounting applications 
JEFFERY a aa Louver assembly consists of double 
x wall interlocked louvers, equipped with 
INSULATOR CORP separate hinging arrangement on two 
r sides to permit hinging from two di 
rections. Fixtures are rust-inhibited 


da Oh SPM | and finished in hot-bonded superwhite 
enamel. They are furnished wired and 
U. S: A. include sockets, No-Blink type starters, 
and high power factor, brick type bal- 
last for 118-v. 60-« vele operation. 
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Change is FASTEST, EASIEST with 
Federgl Noark Motor Starter 


IT’S ALMOST “PRESTO, CHANGE!” 
replacing a coil in Federal Noark Motor 
Starters. Only three quick operations to 
get the old coil—three more, in reverse, 
to insert the new one. Federal design is 
the simplest, fastest on the market today. 
All parts readily accessible from the 
front. Saves time, eflort and money. 


What's more, there’s almost no chance 
for trouble in Federal Noark Motor 
Starters. There’s only one moving unit 
and that rides on ball bearings—an ex- 
clusive Federal feature!... Important, 
too, Federal permits the choice of getting 
automatic or manual reset instantly... 


simply turn a knob and you've the type 


of overload protection that you want. 

Order Federal Noark Motor Starters 
from your Federal Distributor. And 
write us for free copies of the “Federalog” 
and “Simplified Motor Control” giving 
full descriptions. Federal Electric Prod- 
ucts Company, 50 Paris St., Newark 5, 
New Jersey. 


FEDERAL ~esae«x———— 


MOTOR STARTERS 


Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, Circuit 


Breakers, Panelboards, Switchboards, Bus Duct * 
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2,800,000 Lb Per Hr 


of Controlled Superheated Steam 


Produced in One Station by Foster Wheeler 
Twin Furnace Steam Generators 


Slag-free Operation 

Furnace exit gas temperatures of high capac- 

ity, high pressure, high steam temperature 

units are established by the slagging char- 

acteristics of the fuel fired. The Twin Furnace 

design provides approximgtely 30% more 
surface than a single furnace unit 

having similar furnace proportions. 


Controlied Final Steam Temperature 


By judicious proportioning of the surface of 
the radiant superheater located in one fur- 
nace and the convection superheciter, o de- 
sirable flat choracteristic steam temperature 
curve may be attained. Further control is 
obtainable by differentially firing the two 
furnaces thus stabilizing steam conditions 
for optimum turbine efficiency over the 
widest possible operating range. 


Compact Design 
Substantial saving in building space is 
achieved through the use of smaller permis- 
sible furnace volumes with increased cooled 
wall area distributed in two furnaces and 
by compact arrangement of all component 
parts of the unit. 


Duquesne Light Company 
Phillips Power Station \ 
Pittsburgh, Pennsy!vania 


4 
Steam capacity 600,000 1b perhr fe 
Superheat control range 270,000 to 600,000 Ib per hr yp 
Pressure superheater outlet 900 psi 

Final steam temperature 900F 

Bituminous Coal Pulverized in FW Ball Mills 
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Combined Final Steam Temperature 
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Radiant Superhecter 


Na ee 
° 25 50 75 100 


Steam Load — Percent 


Curves showing final steam temperature 
(1) Convection ond radignt superheaters 
operating independently 


(2) Twin Furnace combination radiant and 
convection superheater 


(3) Controlled differential firing ot lower 
partial loads, minimizing the need for 
special temperature control equipment. 


FOSTER WHEELER CORPORATION 
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An upper sterm drum being placed in position at Unit No. ‘2 
of the Phillips Power Station of the Duquesne Light Company. 


A total of 5 Twin Furnace steam generators — 
designed, engineered, and constructed by 
Foster Wheeler—will be installed at the Phillips 
Power Station of the Duquesne Light Company 
which serves a large area in and oround Pitts- 
burgh, Pa. Two are already in service and three 
are on fhe way. This station, which will generate 
237,000 kilowatts when completed, is part of o 
system covering a vertitory ‘populated by some 
1,500,000 persons. 


Crowns itis Hak das Gly baton 


_ design is evidenced by the fact that other large 


utilities are now using Foster Wheeler Twin Fur- 
nace steam generators. The Twin Furnace 
arrangement with combination radiant and con- 
vection superheatet permits constant final steam 


temperature through exceptionally wide load 
ranges. 


163 BROADWAY, NEW YORK 6, N. Y. 





MORE NEW PRODUCTS 
about which you should know 


Pyrene Mfg Co, Newark, N. J., has 
available a combination solid stream or 
spray discharge nozzle and hose as- 
sembly for stored-pressure, vaporizing 
liquid extinguishers . . . . Ark-Les 
Switch Corp, 51 Water St, Watertown 
72, Mass., manufactures single and 
multi-contact plug-in’ terminals with 
UL listing at 20 amp, 125/250-v, a-e. 

. Headly Mfg Co, 4326 W. Ogden 
Ave, Chicago 23, IIL, can supply molds 





with interchangeable numerals for cast- 
ing lead) markers to permanently 
identify underground or overhead 
cables; request Bulletin 349, 

Micro Switch, Freeport, LL, offers 
small, precision snap-action switches 
with five different actuator designs in 
10 and 20-amp rating. .. . General Elec- 
tric Co, Lighting and Rectifier Divisions, 
Schenectady 5, N. Y., has announced a 
UNINTERRUPTED high-voltage selenium rectifier cell, rated 

—~—- . at 18 v output, for rectifier stacks where 

= space is limited and continuous 24-hr 

POWER SERVICE... operation for long periods is not re- 
quired; request Bulletin GEA-5280. . . . 

. ‘ e The Trumbull Electric Mfg Co, Plain- 

ano b I iga tion to in d ust ry ville, Conn., has designed NTPS light- 

ing distribution panelboards with 6 or 


Pi Nie ee a a f 12 circuits, to fit standard stud walls 
/ninterrupted service is a cardinal principle in the furnishing o without projections; request Bulletin 


electrical power, an item of essential importance to the user. A trans- TEC-4. 
former fire means more than the loss of electrical equipment and struc- Ideal Industries, Inc, 1021 Park Ave, 
tures. Production losses from out-of-service time are non-replaceable. Sycamore, IIll., has round-surfaced, steel 
Both utility companies and private users have for years been fish tapes called Coil-Flex for use in all 
installing fire protection for key facilities. . types of conduit, including aluminum; 
Through the relatively recent development , comes in 25-ft lengths with threaded 
of Gilomalic FIREFOG, the safe use of U couplings. ve The Connecticut _ 
water for the extinguishment of electrical * Mir “ar Rubber Co, 407 East St, New Haven 9, 


fi f ] d Conn., manufactures rubber vibration 
equipment fires, protection ol large an dampeners, Shock Stops, for motorized 


small indoor and outdoor electrical + gFREEOO! ; equipment, which come in 18 x 18-in. 


installations is now practical from an eco- sheets and round shapes of 344 and 
nomic point of view. os ; oa : 214-in. diam. 

malic FIREFOG is specifically de- ee _ Sigma Instruments, Inc, 45 Ceylon 
signed for your particular risk... elec- © . . . & famous member of the St, Boston, Mass., is marketing a tem- 
trically safe . . . approved by all leading wre a perature-compensated relay using a bi- 
insurance authorities. Pie equipment and storage in the metal spring for operation at essentially 


constant voltage from —50 to +85 C, 
We'll be glad to furnish engineering chemical and petroleum industries , Ss ae oO 0 +85 
On-the-spot protection for quench with voltage adjustments from 0.01 v 
counsel on Mdlomadc FiREFOG for your 


@ tanks, dryers, explosive hazards, con- up, at 5 to 25-mw_ sensitivities. . 
operations upon request . . . no cost or veyor openings, air filters, oil filled Durst Mfg Co, 11110 Cumpston St, 


. . , lectrical equi t h i r as ° 
obligation of course. SESE eerem ane Seren ene North Hollywood, Calif., has electric 


vital to production line operations 


“AUTOMATIC” SPRINKLER CORP. OF AMERICA soldering pliers, employing current- 
YOUNGSTOWN 1, OHIO resistance principle, for work with 14 
to 30 gage copper wife and for silver 

brazing small parts. 


VU LK. GU Ne 


FIRST IN FIRE PROTECTION portable trouble-light, The Retracto- 


Reel, with 25 or 45 ft of cord on auto- 
matic locking and re-winding reel... . 


OFFICES IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA Buchanan Electrical Products Corp, 
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SBT 


4000 EAST 116™ STREET 
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... Every operating disconnect 
switch carries an expense in addition to its pur- 
chase price. From crate to operating position 
represents man hours and dollars. 


It will pay you to examine your switch in- 
stallation costs. Compute, as we did, the cost 
of field cutting and drilling ... the cost of parts 
identification . . . the cost of field fitting . . . the 
cost of final adjustment. Add them up. This is 
the saving that Hi-Voltage Switches offer. 


The Hi-Voltage Switch Operating Mecha- 
nism is pre-machined and pre-fitted at the fac- 
tory. All parts are positively identified ... keyed 
to easy-to-follow installation data. Every Hi- 
Voltage Switch is completely assembled and 
tested before shipment. This is the work we 
save your construction crew. 


Specify Hi-Voltage and gain the advantages 
of lower installation costs, more accurate in- 
stallation, more certain operation. After all... 
it’s the installed cost that counts. 


eh 


CLEVELAND 5, OHIO 





1290 Central Ave, Hillside, N. J., has 
developed a solderless type, molded 
terminal block which takes wires No 
16 to 6 AWG, is rated 35 amp at 600 
and is available in 4, 8 and 12-cireuit 
sizes 

Hobart Brothers, Troy, Ohio, an 
nounced the No, 313 electrode for short. 
intermittent welds at high speeds on all 
gages of steel using a-c or d-c power, 
straight or reverse polarity: available 
are 12-in. lengths in in. diam only 
and ]4-in. lengths in 'y., #2 and % in 
diam. . . . Fischer & Porter Co, Hat 
boro, Pa., have designed the Magna 
Sight flow indicator for clear and 
opaque streams that) measures — flow 
rates of 3.5 to 250 gpm, in sizes from 
; to 4 in. screwed or flanged. . . . 
Eisler Engineering Co. Ine, 750 S. 13th 
St. Newark 3, N. J., has available a 
sputter welder in ratings from '2 to 3 
kva for use in industries manufacturing 
light metal commodities of nickel, sil 


ver, brass, low carbon and stainless 


s aU N CABLE ca 


Be St, Cambridge 42. Mass., offers a paint 
n CO i" i Tt CTIO | fo der, the Prufeoat Proof Packet 
which contains information about the 


ise and specification of protective coat 


M oO | ern i zes | ings for situations invelving acids, alka 
Your District oe FY rhe | lies, oil and water. ... J. H. Matthews & 


Co, 3861 Forbes St. Pittsburgh 13, Pa.. 
announces the 222 nameplate mark- 


ing machine for produc tion marking of 


boas : ie : nameplates where frequent changes in 
Eliminates the various difficulties encoun- Se oP ee 
character alignment and plate size 


tered in engineering and erecting Aerial Sener: 
Power Cable Plant. Improved methods. . . Aircraft-Marine Products Ine, 1656 
better materials . . . greater efficiency . . . \. Fourth St, Harrisburg, Pa., manufac 
all these things affect your construction and tures plug-in leads using all types of 
maintenance costs and your operating effi- plastic insulation said to be unaffected 
ciency. by oil, grease, age or sunlight and tem 
You get them all when Neale handles the peratures up to 170 F. . . . Sheldon 
job, for the Neale organization is always Electric Co, Inc, Irvington, N. J. a 
looking ahead, finding better and more eco- nounces two fluorescent lamp starters 
nomical ways fo produce the results you for the new 25-w 33-in., 85-w 60-in. and 
want. 8-w Circlare lamps; both have Ul 
Typical of this constant striving for im- approval. 
provement is the Neale Model “K” Cable General Scientific Equipment Co, 
Spinner, created and perfected as a practical 2700 W. Huntingdon St, Philadelphia 
solution to the varied problems that arise in aa ere pase pe 
connection with power line construction and | and rust from. sterilizers, autoclaves. 
maintenance. stills and instruments. . . . Kenrich 


° ° | Corp, 120 Wall St, New York 5, N. Y.. 
Spun Cable Construction Services Coast to Coast! makes a synthetic resinous hydro-car- 


The Neale organization is made up of practical, experienced bon called Kenflex recommended for 
men working with the most modern and efficient equipment Sd oe pear cable 
. e ° ling ane potting ane cau ing com 
available. Let them help you on your next erection or mainte- pounds. ... Wagner Electric Corp, 6489 


nance job. | Plymouth Ave, St. Louis 14, Mo., is of 
fering a sleeve bearing replacement 


stranded wire and having a flexible 


claimed to be the first) practical units 


32. Pa., has water rectifiers which sto; 


tool (steel rod) for replacing worn 
bearings in motor endplates with new 
ENGINEERING * CONSTRUCTION © MAINTENANCE ones in one operation; available for 


TOPEKA, KANSAS PHONE 4-2621 finished bearing sizes of 0.655, 0.751, 


0.812 and 1.062 in. 
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A FIELD PROVED - PERFORMANCE RECORD 


CORNELL-DUBILIER 
CAPACITORS rivcticor circ 


Utilities throughout the world confirm 
the average of more than a decade of 
trouble-free service, in the field, deliv- 
ered by Lye Capacitors. They've learned 
— CD specialized experience 

that C-D Capacitors penal A 
Cooldaal Dependability. Your in - 
are invited. Cornell-Dubilier 
Corporation, Dept. D69, South Plainfield, 
New Jersey. lants in New Bed- 
ford, Worcester and Brookline, Mass.; 
Providence, Rhode Island; Indianapolis, 
Indiana and Cleveland, Ohio. 


A western utili ~. —- of C-Deapaciters to help meet 
emergency po . the result of unusual load growth. 


Follow the leaders 
Demand dependable C-D Capacitors— 
built by capacitor specialists. 


O) CO Best by Fold Test! 


1910 1949 
Roe US Por OF, CORHELL-CUBILIER WORLD'S LARGEST MANUFACTURER OF CAPACITORS 
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you can BE SURE... ie is 


Type LR Booster 
Regulator 


"Booster Regulators Eliminated 500 
Customer Complaints Annually !" 


This statement from a midwestern utility superin- 
tendent is backed by his own records. They prove 
Westinghouse Booster Regulators pay their way 
with customer satisfaction. 

“Greatly increased load on our rural lines 
created serious voltage problems. Customers com- 
plained of burned-out motors, dimmed lights and 
late dinners. The installation of Westinghouse 
Booster Regulators eliminated these complaints 
and substantially increased our revenue.” 

Types LR and BR Booster Regulators are com- 
pact, pole-mounted units. They provid: reliable 
voltage control for rural lines. Their investment 
costs, as compared with other methods, are slashed 


as much as 95%! Installation is quick and easy. 
Maintenance is negligible. 

For complete information about every voltage 
regulation need, call your nearest Westinghouse 
office, or write for C. S. 47-225, 47-230, B-4245 
and Distribution Digest 50-000. Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-70530 
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NEWS ABOUT PEOPLE 


R. C. Hienton Made Sales 
Manager in Cleveland 


\nnouncement has been made of the 
ippointment of Robert C. Hienton to 
succeed Jack | North 


manager of the Cleveland 


a= yene ral sales 
Electric 1 
luminating Co 

Mi Hienton’s 
manager of the industrial sales depart 
ment will be assumed by J. R. David. 
Mausk will succeed Mr 


supervisor of the 


present postition as 


Raymond | 
David as industrial 


sales department for the central and 


ROBERT C. HIENTON 


western districts and Randall J. Miller 
will take over Mr Mausk’s present posi 
tion of assistant to the 
manager. Mr Miller 
manager of residential sales 

One of Cleveland’s best known 
executives and a national leader 
electrical sales field, Mr North 


the Hluminating Company in 1919. He 


general sales 


has been assistant 


sales 
in the 
joined 


was named director of residential sales 
in 1934 and became general sales man- 
1943 first 


ments after joining the company was to 


iger in One of his assign- 


draw up the first promotional program 
for the Electrical League of Cleveland, 


been very active since 


in which he has 
1920. He 
League in 1923 and served continuously 
in that until last January. In 
1933 Mr 


North received the James H. 
MeGraw Medal, for fostering coopera 


hecame president of the 


posiiion 


tion in the industry. He was also the 


first | 


president of the 


| International As 


Klectrical Leagues and 
National Better ight 
Better Sight Bureau 


Mr Hienton 


sociation oof 


chairman ot the 


who has been manager 
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JACK E. NORTH 


of industrial sales for the 
worked 
vears with most of the industrial com 
located in the 
Cleveland-Northeast Ohio area or have 


past veal and 


a half, has closely in recent 


panies that have either 
expanded their production facilities in 
that region. He 
pany’s eastern district headquarters at 
Ashtabula from 1928 to 1942. He was 
director of the industrial development 
1943 to 1947 


was located in the con 


division from 


M. L. Waring, planning 
Consolidated Edison Co of 


Ine. 1947. has 


assistant vice-president 


engineer ol 
New York 
elected an 
Mr Waring 


Fairman, vice 


since heen 


will assist James | 
ind gas 
production and operation. In 1933 he 
joined the New York Edison Co. a pre 
of Consolidated 
Three 
assistant engineer. Fol 

service in World War 


returned to Consolidated Edison, 


president in charge of electric 


decessor Edison, as a 


junior engineer. vears later he 
was made an 
lowing military 
IT. he 
spending a year on the company’s ex- 
ecutive development program. Since 
1947 he has been responsible for plan 
ning the development of the system’s 
electric, gas. and steam properties. 
Dr Carl C. Chambers, professor of elec 
at the University of 
Pennsylvania, has been appointed act- 
ing dean of the Moore 


School of Electrical Engineering for a 


trical engineering 
University’s 


one-year term. Dr Chambers will sue 
ceed Dr Harold Pender, who has had a 
distinguished career as Dean of the 
Moore x hool since 1923 and who will 


retire from the deanship on July 1. 


F. W. Russell Elected V-P, 
Louisville Gas & Electric 


FP. W. Russell. general superintend- 
ent of Louisville Gas & Electrie Co, 
Louisville. Ky.. for the past 
months, has been elected vice-president 


seven 


F. W. RUSSELL 


operations He succeeds 


late Addison W. Lee 
\ graduate of Purdue 
| in mechanical engineer- 
with the 


charge al 


University 
with a degree 


ng, Mr 


Russell has been 
ompany for the past 24 years 

\. G. 
pointed general superintendent to suc 


ceed Mr Russell 


the | ouisville 


Rosenbaum has been ap 


Mr Rosenbaum joined 
utility in 1923 and was 


made assistant superintendent of the 


steam production department in 1939 
and superintendent ot steam produc 
1946 


fetzel has been named to suc 


tion in 
F. B. 


ceed Mr Rosenbaum 


Carl F. Myers, 
charge of overhead construction for the 
Puget Sound Power & Light Co at Seat- 
tle. Wash., has joined the Electric Bond 
& Share Co He is Ebasco 
International in New 


lormerivy engineer mn 


now at 
York on an engi- 
neering assignment on electric proper 


ties 


chief 
ommonwealth 

after 
with the 
100 friends and as- 
i dinner held at the 


Grunert, operating 
Edison 


more 


Arthur FE. 
engineer of the ( 
Co. Chicago. has retired 
1) vears of service 
More 
sociates gathered at 


Paliner House, ¢ 


than com 


pany 


| than 


to honor him 


nicago 
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occasion He has 


operating 


on the been chief 


1947. Mr 


Grunert’s primary interest has been in 


engineer since 


fuel burning and steam generation 


Cliff Appointed General 
Commercial Manager 


Changes in in the com 
of the Public 
ice Electric & Gas Co. Newark, N. J 
have recently been announced 


Herbert E. Cliff 


veneral commercial manager, has 


organization 


mercial department Sery 


formerly assistant 
been 
made general commercial manager, suc 


John I 


Peterson, formerly 


ceeding Conover, retired. Gor- 


don M, 


assistant to 


HERBERT E. CLIFF 


general commercial manager, has 
general comme! 
Louis R. Quad has 
been promoted from division commet 


sistant 


named assistant 
manager, and 


manager, central division, to as 
general commer ial manavet 


1924 
=pent 


Starting with Public 
ial cadet. Mr 


vears in the 


Service in 
Cliff 


ompany’s 


ds a Commer 


many fas de 


partment before he was appointed as 


sistant general commercial 


1910 


manager im 


John R. Frederick, commercial and in 
dustrial sales manager for the \W 
sin Power & Light Co. Madison. has 

named director of industry devel 
opment. He 


with dist: 


scon 


heen 
will work in « laose 


coopera 


tion et managers 


Robert C. 
of sales 


Wilson has been appointed 
Norwood, Ohio 
Mig Co 


manager it the 


works of the Trumbull Eleetric 


Plainville, Conn. Virw Wilser 


j 
sales division of Trumbull | 


B. W. 


Visor ol 


Alvev has fe 
Walter heater sal 0 
Motors Cor 


heen connected with el 


Division, General 


Alvey has 


water heater selling for 20 years. 
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L. R. PATTERSON 


Patterson Receives New 
Engineering Assignment 


staff engi 
heen 


L. R. Patterson. formerly 


neer. electric operations. has 


system 
Co of 


named superintendent. electric 
planning. by the Public Service 
Colorado, Denver 

Mr Patterson 
in 1923 as 
distribution engineering 


filled 


signments in the electric operating de 


Public 


in the electric 


joined Service 
a draftsman 
department 
and has 


Various engineering as; 


partment, 


Arthur A. Blue jigs been ippomte d man 


division of 


West 


tnstrument 


Edison, Ine, 


ager of the 


Thomas A 
Ad, 


Orange 


designing en 
retired 
Light engineering department at 
Seattle after 27 
work on the Skagit 


ect 


Homer Graves, assistant 


gineer on Ross Dam, has from 
City 
Vears of enginering 


hydroelectric proj 


Milton H. Fies. manager of mine opera 


tions for the Alabama Power Co. has 
been named a consulting engineer for 
the Office of Synthetic Liquid Fuels, 
Mines. Dr Fies will continue 


in his position \labama 


Bureau of 


with Power 


Vineent M. 


vineer in) the 


Montsinger. research en 


power transtormer en 
vineering division of the General Elec 
tric Co. has retired after 
YY vears of services Mi 


omed GE in 


completing 
Montsinger 
1909 

Sidney L. Chertok has been appointed 
to the application engineering staff of 
Sprague Eleetrie Co. North Adams 
Miaa-s. Mer Chertok also serve as 
iles promotion manager of the 


ue Products Co 


will 


Si 


prag distrib 


prod 


jobbers 


iting organization for Sprague 


ets 


June 18, 


H. A. Glover Made Sales 
Administration Manager 


\nnouncement has been made by the 
SA Electric Co, 


‘ hanges 


Chicago, of certain 


designed to extend sales de- 
partment 


this 


structure and Under 


revision, H. A 


assistant sales manager, has been made 


scope 


Glover, formerly 


sales administration manager and R.S 
Barbaras joins the organization as sales 
promotion manager, 

vears, Mr Glover 
Pittsburgh, Pa... in 


electrical engineering 


For a number of 


Was occupied in 
duties 
with West Penn Power Co. Duquesne 
Light Co, 


Corp. Later his 


Various 
Carnegie-Hlinois Steel 
with the 

Circuit 


and 
association 
1-T-E 


Philadelphia, was 


sales) department — of 


Breaker Co, inter 


H. A. GLOVER 


three vears in the > 
joined S&C as sales depart 
1946 


Mr Barbaras has been 


rupted by 
Navy. He 
ment supervisor in 
a member of 
the sales engineering staff of the radio 
division of Western Electric New 
York. Earlier connections with 
the National Vuleanized Fibre Co and 
National 1941-45 


he served in the U.S Signal 


Co in 
were 
Insulation Co. From 
Army 
Corps in the China-Burma-India the 


iter. 


M.W.Smith Made President, 
Baldwin Locomotive 


Marvin W. Smith. 
president of the 
Works since 


president and chief executive officer of 


executive vice- 
Baldwin Locomotive 


last July, has been elected 


the company 

Mr Smith went to Baldwin from the 
Westinghouse Electric 
had served as vice-president ino charge 
research, Tle had 
shortly after 
Pexas A and M in 
During the period from 1917 te 


Corp, where he 


engineering and 


oined that) organization 


His graduation 


1915 


from 
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It cuts down your overhead 
when your “OVERHEAD” cuts up! 


OVERHEAD MAINTENANCE headaches are headed off 
when you have the right trucks for the job. You have, 
when you have Internationals working for you. 


Look at the 3 ways these hard-workers help you: 


1. They're right for the job! 


Sure, International gives you the right trucks for 
overhead maintenance. But more, it gives you the 
right trucks for every kind of utility job. Interna- 
tional builds a complete line from the half-ton size 
up. There are 22 basic International models, 1,000 
different truck combinations. Gross weight ratings 
range from 4,400 to 90,000 pounds. 


2. They're rugged! 


You may not appreciate an extra margin of stamina, 
dependability, and ruggedness on every job—but 
you will on some! For example: you'll be mighty 
thankful for International's extra heavy-duty design 
and construction. And you'll be mighty glad that 
the International engine has all that power. 


3. They have a service set-up to shorten “lay-up.” 
When utility-owned trucks are laid up, that also ties 
up equipment mounted on ’em. That’s a double 
headache. And it’s a big reason why you'll want to 
have International’s service organization backing 
you up. Its 4,700 Dealers and company-owned 
Branches have the parts, the tools, the mechanics 
to keep your trucks as hale and hearty as the day 
they rolled off the assembly line. 


Whenever you need any kind of trucks for any 
kind of maintenance or construction work remem- 
ber this: International offers you a complete truck 
line, completely dependable, backed by America’s 
most complete, exclusive truck service organization. 
For complete truck satisfaction, get in touch with 
your nearest International Dealer or Branch. 


Other International Harvester Products... industrial Power 
Farmall Tractors and Machines Refrigeration 


Tune in James Melton and “Harvest of Stars” 
NBC, Sunday afternoons 


INTERNATIONAL “+ TRUCKS 


INTERNATIONAL 
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Operates ON ANY DERRICK TRUCK sits. 
Tev-t-LECT 


@ Adjustable for clean holes 


to 8 ft. deep rey: ea: John C. Parker Retires As 


Sieterdinnastibie anaes Consolidated Edison V-P 


9" to 16” diameter DIGGER John C. Parker has retired from his 


position as a vice-president of the Cor 


@ Drills a straight hole from solidated Edison Co of New York, Ini 
any truck position 2 Mr Parker 


joined the former Brook 


lvn Edison Co, a subsidiary of Cor 
@Easy to use—easy to 


transport 


solidated, in 1922 as electrical enginee: 
and later became vice-president — in 
charge of all Brooklyn Edison eng 
neering 

From 1932 to 1936 Mr Parker served 
as pre sident of Brooklyn Edison. When 


that company was merged into Cor 


With the Tel-E-Lect 
Pole Hole Digger, you 
use the same truck and lid Ed 1936. he | 
crew that sets the pole. PON ARES EASON) An 700, he became a 
You can drill a hole any vice-president in’ the parent company 
place that you can spot , SY. TIPE oe ind was responsible for the depart 
the pole derrick. A b eS. rs nents engaged in research and develop 
single bolt attaches the Rear or Front , ment. Recently he has been engaged in 
digger to the truck; it Mounted 
works suspended from the derrick. Powered by 
the truck motor through a power take-off shaft, ; te B cid i 
Tei-E-Lect is raised and lowered by the winch oe ee eee ae en ee 
line. Fits the budget of even the smallest utility, ; lA ican Institute of Electrical Enginees 
and quickly pays for itself. Ask for circular. = , \t present he is on the U.S. executis 
committee of the World Power Cor 


lerence 


consultative duties and special assigt 


ments 


J. C. Atkins, has been appointed heat 
ng industry specialist for Cutler-Han 
ner, Inc. Milwaukee. Mr Atkins has 


New Capacitor ecgencicre yor Mgesigesvart 


electri eating devices for a numbet 


cuts costs ae 
‘oo eos ot pepietandiie wee 


| 
| I ti ern Electric Co. New York Mr Palm 
Motor nsta a ions erton was formerly comptroller of the 
company’s purchasing and traffie di 
A NEW LINE of G-E capacitors vision. He succeeds Fred B. Wright. 
closely matches kvar requirements retired 
of 3 to 15 hp motors. These units 
economically James T. Lawson, who has been ele 
Raise Power Factor trical operating engineer in the electr 


Cut Voltage Drop generation department, Public Servie+ 


Permit Use of Smaller Conductors and Electric & Gas Co, Newark, N, J.. since 
Transformers 1931, has retired after more than 51 


> ’ > . , i ¢ ice and 
Ch Gectint Pachuca baue years’ service with Public Service and 


predecessor companies 
PRICE IS LOW compared with that 


of units previously available for this service. - 
Ss , s hee . ' 
Rating is 460-volts, 3-phase, 60-cycles M. S. Miksech has been appointe d pu 


: hasing agent for the Pacific Power § 
EASILY MOUNTED in any position for direct eee ee ners Pacific Power & 
nnection to the motor starter, they auto- Light Co, Portland, Ore., in order to 
ically provide power factor improvemen relieve veteran J. B. Kilmore of the 
eded. heavy responsibilities he has carried for 
FOUR-FOOT FLEXIBLE LEADS, shown in photo- many years. Mr Miksch was formerls 
graph, are weathertight and can be used 
with or without conduit. 


For full information, write Apparatus Dept., 
General Electric Company, Pittsfield, Mass. J. Gilman Reid ja. 


assistant purchasing agent and has heer 
with the organization since 1925 


heer appointe | 


chief of the engineering electronics 


we wr laboratory of the National Bureau of 
aa acon aan 


Standards. One of the senior scientists 


in the Bureau's radio proximity fuse 
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In Business Machines, too... 


MALLORY 
CONTACTS 


help keep track of the nation’s figures 


Truly mechanical brains, today’s business machines are marvels. Without them. 
modern business, science or education could not perform at their streamlined pace. 


And the efficiency of these machines is rooted in electrical impulses—split-second 
impulses, faithfully exeeuted by Mallory Contacts... as dependable and accurate 
as the machines themselves. 


Mallory Contacts are so often the first choice by business machine makers because 
these sturdy, wear-resistant contacts are precision made to meet unusual and exacting 
standards. For example, in the processing of tungsten materials, the most rigid control 
is exercised. The resultant interlocking grain structure keeps erosion down over long 
periods of heavy duty. Whether the requirements are for tungsten, silver-alloy or 
platinum-alloy contacts, you ean depend on Mallory for longer wear and finer quality. 


Whats Your Problem ? 


From business systems to automobile ignition svstems—from thermostat controls to 
outboard motors—you'll find numerous types of Mallory Contacts doing special jobs 
with the utmost efficiency and dependability. Mallory has designed so many types of 
contacts that even when the most unusual problems arise, you ll usually find a 
Mallory Contact to solve them. But if you don’t, just call in a Mallory enginees 


For all kinds of contact materials and service, Mallory 
is your most dependable and experienced source. 
In Canada, made and sold by 


Electrical Contacts and Contact Assemblies 7°" ee owe 


SERVING INDUSTRY WITH 


P.R. MALLORY & CO. inc. Capacitors Rectifiers 

Contacts Switches 

A L L 0 we Controls Vibrators 
Power Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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TIGHT 
HUTT BS 


assured by using 


PALNUT 
Se DTU 


@ The Railway & 
Industrial Engineering 
Co. overlooks no de 

tails to insure years ot 

service trom 

its products. An example 

is the use of PALNUTS 

to assure permanently ght 
ut-and-bolt assemblies on its 
line of fittings, switches 
clamps, cutouts and other 
R. & I, EF. equipment 


saurstactory 


T IGHT connections are vital in the 
distribution and transmission — of 
That's why you see PALNUTS 
on wood pole lines, steel transmission 
towers, bus fittings, connectors, switch 
boards, terminals, substations anc 
other electrical equipment. 
PALNUTS apply quickly on top of 
regular nuts, holding them to original 
ughtness under severe vibration. No 
check-ups or re-tightening are re 
quired, On electrical connections, per 
fect conductivity is maintained. PAI 
NUTS are available in a wide range 
ot sizes in plain spring tempered 
steel; also hot-dip galvanized and sili 
con bronze for weather resistance 
Send details of your needs for samples 
Write for literature on entire line 


THE PALNUT CO. 


51 Cordier St., 
Irvington 11, 
N. J. 


Power 


1 


DOUBLE- 
LOCKING 


fa 1A 


Trademark Reg. U. S. Pat. Off 


program during World War I, Mr 
Reid has conducted research on ele 


Trannte 


instruments, reflux 


automat 
contrals for isotope separation. aux 
iliary 


graphs. heat transfer, and thermal con 


ductivity. He joined the 
Standards staff in 1937, 


Instruments for mass spectro 


Bureau of 


John E. 


product manager, electrical conductor. 


Menz, has been appointed 
to direct the sale of Kaiser aluminum 
cable and other products produced at 
the Permanente Metals Corp's new rod. 
and cable plant at Newark. 
Menz has been associated 


bar wire, 
Ohio. Mi 
with the aluminum industry for several 
vears in both sales and production 
He joined Per 
manente in 1946. His headquarters will 
continue to be in Oakland, Calif. 


management capacities, 


R. A. Schmidt, of 
land. has been elected 
CIGKE 


Large 


Lausanne, Switzer- 
president ol 
(International Conference on 
Electric 
Ernest Mercier. who has been president 
since 1934. Appointed in 1919 as chief 
engineer of the Societe Anonyme d’En- 


Systems) to succeed 


ergie de L’Quest Suisse when this so 
ciety was founded. he quickly rose to 
the position of manager and later of 
member of the board of directors. For 
15 vears he has been president of the 
Union des Centrales Suisses d’ Elec 


tricite 


Robert Cutler, president of the Cutler 
Light Manufacturing Co. Philadelphia, 
was elected president of the Fluorescent 
Lighting Association at the recent an- 
nual meeting in New York. Other offi 
cers elected included vice-presidents, 
Edward Miller, Aeme Eeetrie Co, Cuba, 
N.Y... and Abner Byer, Cold Cathode 
Lighting Corp. New York: secretary. 
Victor Todd, Swedish Iron & Steel 
Corp. New York and treasurer, Miles 
Pennybacker, Voltare Tubes, Ine, Nor 
walk. Conn. 

Ted Gravenson has been appointed 


sales promotion manager of the Burndy 


Engineering Co. Inc. New York 


E. Lowe MelIntyre, Jr, has been ap 
pointed assistant sales manager of the 
Klectric Products Co. Cleveland, Ohio. 


in charge of new market developments 


Leonard Schafer has been appointed 
assistant sales manager. Chicago factory 
territory. Hubbard & Co. Pittsburgh. 
Pa. Mr Sehater started with Hubbard 


George J. Nieastro, sales engineer. 
Combustion — Engineering-Superheatet 
Inc. New York. has been eleeted presi 
dent of the New York State Society of 


Professional Engineers 
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John R. Ford has been appointed gen 
eral sales manager of the Jefferson 
Kleetrie Co. Bellwood. Th Mr Ford has 
heen associated with Jefferson for the 
past 19 years in various capacities. Te 


Was Milwaukes 


1930 to 1932, at which time he was 


representative trom 


transferred to Minneapolis. From 1935 
to L944 he covered the Northwest area 
for the company, with headquarters in 
Seattle. Wash. Mr Ford returned to 
the factory in 1944 in charge of ma 
terial procurement for war contracts, 
Since the end of the war. Mr Ford has 
heen sales representative in the Chicago 
territory 


John M. Bess, who resigned his execu- 
Noma Electric 


Corp last year to devote himself to 


tive connection with 


several independent reorganization proj- 
ects, has resumed his former position 
Noma 


as executive vice-president of 


Eleetric Corp of Maryland. 


OBITUARY 


Joseph H. Yarnall, 65. formerly supe 
intendent of power for the Boston Ele 
vated Railway, now the Metropolitan 
Transit Authority, died at Newtonville. 
Mass.. June 5. Born in Sunbury. Pa.. 
and a graduate of Pennsylvania State 
College in’ electrical engineering. he 
was employed by the General Electric 
Co at Lynn. Mass.. 
transit system at Boston. He retired in 
1946 


before joining the 


Ross C. Lynch, 


neville Power 


a member of the Bon 
Administration advisory 
hoard, died suddenly at his home in 
Yakima, Wash... on May 31 as the result 
attack \ strong 
advocate, Mr Lynch ran last 
vear for Yakima County PUD commis- 


sioner but was defeated. He was bern 


of a heart public 


power 


in Yakima 54 vears ago 


Henry W. Kimmel, 
the Taylor Instrument Companies. Ro 
chester, N. Y.. died on May 26. He wa- 
72 vears old. Mr Kimmel started with 
the Taylor organization in 1896.) He 


vice-president of 


was named president of the Taylor In 
strument Company of Canada, Ltd. and 
vice president of the Rochester com 


pany 14 vears ago 


C. C. Bartlett. 61, district manager of 
the Southern California Edison Co in 
Redondo Beach, Calif... for more than 
20 vears. died at his home there on May 


23. of a heart ailment 


Grover C. Meyer, industrial engineer 
Kansas City Power & Light Go. Kansas 
City, Mo. died on June 2. He was 56 
years old. Mr Mever was a member of 
the American Institute of Electrical 


Engineers, 
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| LOAD CONDITIONS MEASUREU 


AND TRANSMITTE DO HERE 


HOW TO 


3 t f p j ( META-WATTME TER Lat Bod . RECORDING METAMETER 
AT REMOTE POINT IN RECEIVER IN LOAD 
| ELECTRICAL SYSTEM DISPATCHERS OFFICE 
AND p te EVE N i TROUBLE FROM A DISTANCE 


Accurate readings of Voltage, Current, Power, Reactive 
Volt Amperes, and Totalized Load miles away come to you 
promptly and continuously when your system is watched 
and reported on by Bristol’s Metameter System of Tele- 
metering. 

Observations picked up at remote points are recorded by 
Metameter Receivers at the central station or dispatcher’s 
office . . . give you a complete and visual picture of what is 
taking place in your system . . . enable you to anticipate 
abnormalities and prevent emergencies from developing. 

The impulse-duration principle on which the Bristol 
Metameter System of Telemetering works gives you a 
choice of transmitting media: carrier channel . . . simple 
two-wire circuit . . . radio beam . . . or any convenient 
circuit you may select. For full description, write for Bull. 
M1702. THE BristoL Company, 116, Waterbury 91, 
Conn. (The Bristol Co. of Canada, Ltd., Toronto, Ont. 
Bristol’s Instrument Co., Ltd., Lynch Lane, Weymouth, 
Dorset, England. 


Among uses of the Metameter are: 
FOR LOAD DISPATCHER OF CENTRAL STATION SYSTEM 


1. Load (active and reactive power and power demand) in 
each tie-line interconnecting system with neighboring 
system 

2. Output, or total generated power, of each generating 
station. 

3. Total output of all generating stations, on a single in- 
strument. 


4. Active and reactive power and power demand at key 
points on important transmission circuits. 


5. Water level and waterwheel gate position in hydro- 
electric plant. 
FOR OPERATOR OF GENERATING STATION 
1. Total output generated in system. 
2. Output of each associated attended or unattended gen 
erating station in system 
3. Desired output of operator’s own station 


FOR DISPATCHER OF DISTRIBUTION SYSTEM 


1. Total kilowatt load on unattended substations. 


7s 


2. Bus voltage of unattended station 
3. Feeder amperes 


BRISTOL 


metameter keeps you 
a jump ahead of demand 


SCoeveteses sede 


Sees eeesewer see rtvee 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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LOOKING OVER |-T-E’s rew line 
advertising manager of I-T-E; Jchn F 
Advertising Agency, Inc 
and J. Fred Getz, I-T-E sales manager 


of current 


Gries 


transformers are A. J. Pan‘chelli, left, 


account executive of The Richard A. Foley 
Philadelphia; Roy E. Murphy, I-T-E vice-president; Mrs. Jean Shirley; 
The new line of transformers was introduced at 


the company’s annual sales conference at the Bedford Springs Hotel, Bedford, Pa., attended 
by 134 I-T-E representatives and subsidiary representatives 


Leeds & Northrup Holds 
Fiftieth Anniversary 


Leeds & Northrup Co. Philadelphia 
I fiftieth 


bby plaving host to 3.500 employ 


celebrated = its anniversary ot! 
June 
guests in Convention Hall. 


C. S. Redding 


es and their 


president presided ata 


dinner at which a gold 50-vear service 


plaque and a bound testimonial we 
presented to Morris Evans Leeds. foun 
der of the 


of the 


company and now chairm i! 
hoard 

The testimonial was presented to M 
by Robert presi 
dent of the Leeds & Northrup Coopera 
tive \ssociation: J. H 


of the 


Leeds jointly Craig, 


Swop >. preside nt 
Leeds & Northrup Employees 
and Mr Redding 


Union 


Universal Opens $1,000,000 
Promotion on Coffeematic 


Launching what it claims to be the 
first $1,000,000 promotion on one 


Landers. | 


Britain. Conn... has 


small 
rv & Clark. New 
opened its campaign, 
Coffeematic’s Million Dollar Party. Con 
1949 right up 


tpplianes 


tinuing throughout 


136 


through Christmas 


Universal's million 
dollar party will carry to millions of 
} country the 
Coffeematic The 


campaign will feature a series of a dig 


housewives throughout the 


storv of Universal 


otions aimed at the bridal market 
swift. anniversary and similar events and 
will be topped off by 

mas promotion. 


pron 
a gigantic Christ 
Universal’s new eight-cup Coffeematic 


“Flavor-Selector.” a red 
hase 


features the 
slide at its 
“mild.” 


matically 


which when set to 
“strong,” 
coffee to the 


It is priced at $24.95. 


“medium” or auto 


brews proper 


strength. 


Insulator Prices Reduced 
Low ke. Ti Baltimore. Ma... 


the prices on suspension insulators, 10” 
ind larger in 


reduced 


diameter, by 


effective Mav 21 


approx! 


mately 8 


Westinghouse Wage Talks 


June 2 


Workers, 


United 


CIO. on the anion’s wage demands 


Willi the Kleetrical 


June 18, 


A-C Reaches Agreement 
with Three Labor Unions 
Phe Allis-Chalmers 


(Co has reached new 


Manufacturing 
labor agreements 
with three unions representing approx 
imately 750 emplovees. The latest agree 
ment is with the CLO United Electrical 
Workers Union, No. 239. representing 
600 employees at its Hvde Park, Mass.. 
plant. The new contract provides for 
no immediate wage increase, but either 
party) may negotiations 


reopen wage 


the contract is 


once. In other respects. 
generally similar to the old agreement 

Contracts have been signed with two 
AFI West Allis works 
The maintenance electricians are repre 
sented by the AFL International Broth 
Eleetrical Workers, Local 


B663, and it includes approximately 85 


unions at the 


erhood of 


employees. The other agreement is wit! 
the AFI 
ing about oo 

\ contract already has 
nouneed with Local 765 of the 
United Electrical Workers, 
thout 1,100 employees at the A-C plant 
n Norwood, Ohio. At Springfield, TIL, 
an interim agreement also has 
CIO United 


Inton, 


firemen and oilers, represent 
powerhouse employees 
heen an 
ClO 


covering 


been 
Auto 


ently 


announced with the 
mobile Workers’ 
won the bargaining rights from the CLO 
Farm Equipment Workers’ union. 
Contract with Local 248 of the 
UAW-CIO, covering 11.000 production 
employees at the West Allis works does 
until July 1; 
Ind.: 
Wis 


which re 


contracts at the 
Gadsden, Ala.: 
intil 


hot expire 
La Porte, 
LaCrosse, 


and 


works run 1950 


Leece-Neville Announces 
New Expansion Program 
Leece-Neville Co, Cleveland, has an 


nounced plans for expansion and im- 
provement of its facilities which are 
expected to greatly enhance production 
efficiency 

The company’s old plant at 5363 
Hamilton Ave has been sold and_ the 
other plant at 5109 Hamilton Ave, pur 
chased during the 
both production and 
\ plot 68 x 312 ft. adjacent 
to the plant at 5109 Hamilton, has been 
acquired, and additional floor space will 


war. will he the cen 
ter for adminis 


tration 


be provided immediately by erection of 
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tee 


NICKEL : CADMIUM STORAGE BATTERY 


1 LO aa 


Here is the original NIFE Nickel Cadmium Battery. 
Here finally is the real solution to your battery and 
lighting problems! 

An especially ideal source of storage battery power, 
NIFE is in widespread use in many nations throughout 
the world. 

Unquestionably the most desirable alkaline storage 
battery in the world, NIFE is currently available to 
American industry for train and ship lighting, diesel 
motor starting, relay tripping, and as an electric vehicle 
power source. 

NIFE INCORPORATED will be pleased to introduce 
the original Nickel Cadmium Storage Battery 
to your organization. Your requests for literature and 
supplementing data are invited; all inquiries will receive 
prompt attention. 
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a temporary structure pending comple- 
thon of 
Another building also will be retained 
and expanded. 

In announcing the expansion 
gram, S. Floyd Stewart, president, said 
sales were good during the first six 
months of the current fiscal year, and 
if continuing on a like basis should 
at least equal last year’s $4,578,635. 


plans for a permanent addition. 


pro- 


Hotpoint Launches New 
Electric Range Promotion 


With the production of its two-mil- 
lionth range, Hotpoint, Inc, has 
launched a nationwide electric range 
promotion by means of large cooking 
schools conducted by dealers in 100 
key city markets. Aimed at educating 
housewives to the benefits of electric 
cooking on a mass scale never before 
approached in the industry, the key city 
promotion will kick off a series of sup- 
dealer range activities in 
markets throughout the summer 
fall. 


Announcing the 


plementary 
local 
and 
promotion to the 
company’s field organization. Leonard 
C. Truesdell, vice-president of market- 
said that the will be the 
“svolden era of modern cooking” 

The basis of the will be 
large cooking schools sponsored jointly 
by distributors and dealers. and held at 
theaters which will ac- 


ing. theme 


promotion 


auditoriums o1 


commodate several thousand persons. 
As an incentive for attendance, dealers 


tickets 


customers for admission 


qualify 
as well as for 


are ving away which 


drawing. Top price at each 
g school will be an RC-11 push- 


button range 


a prize 
cookir 
“two-mil 
the back- 
the largest 
attending 


with a special 


lionth range” medallion on 


Dealers who have 
number of 
will receive prizes 


Hotpoint field work 


with dealers and distributors in carry- 


splasher 
consumers also 


personnel will 
ing out the nationwide promotion. Fol 
lowing the initial schools in 100 cities. 
utility 
will conduet 


ompanies, as well as dealers 
cooking demonstrations on 
a =maller seale in their ow mimun 


ties 


Fluoroscope Test Used 
on Electrical Connectors 


Mines Equipment Co. 4235 Clayton 
Ave. St. Louis. Mo.. is using an X-ray 
equipment tor fluoroscopic Views of its 
After 
the integrally molded Neoprene 
“look inside” is made to 


check correctness of wire lav. insulation 


thickness, 


industrial plugs and receptacles 
tests of 
device-. a final 


and soldering 


138 


LARGEST single piece of electrical equip- 
ment ever shown at the Brit.sh Industries Fair 
was this 275,000-v oil-break circuit breaker, 
23 ft high and weighing ten tons. It was 
manufactured by British Thomson-Houston 
Co. The fair was held in May 


British Company Acquires 
South Africa Interests 
McGraw-Hill World News 


Associated Electrical 
England mtrols 
British 


Industries of 
which « several large 
electrical manufacturing com 
panies, will acquire a substantial share- 
First Electric Corporation 
Africa. 

First Electric will acquire the capital 
of L. H. Marthinusen Limited and Na- 
tional Electrical Man (Pty 
Ltd, together with the rights over a 
loan previously made by Associated 
Electrical Industries to Marthinusen 

In 1947, Associated acquired, through 
Metropolitan Vickers, | H. Marthinu 
sen Ltd as a nucleus for the 
facture 


holding in 
of South 


ilacturers 


manu 
of electrical engineering plant 
At the 
ring Corp 
Marthin 
Electrical Manu 


and equipment in South Africa. 
Vanderbij] Engines 
icquired a 35% 
isen and in National 
fact (Ptv) Ltd 

Associated Electrical Industries and 
Vickers group include Metropolitan 
Vickers and British Thomson-Houston. 


same time 


interest in 


irers 


June 18, 


GE Sponsors National 
Lighting Competition 


lighting 
General 


\ nationwide 
sponsored by 


competition, 
Electric Co in 
connection with the electrical industry’s 
comprehensive Planned Lighting Pro- 
vram, has been announced by the GE 
Lamp Department, Nela Park, Cleve- 
The features 192 
cash awards, having a total 
$21,000. 

Termed “Certificates of Apprecia 
tion.” the awards are in amounts of 
$100 and $150. Eligible to receive the 
$100 awards are individuals who will 
have played key roles in the planning, 
selling, and supply concerning the 36 
outstanding Planned Lighting installa- 
tions of 1949. The $150 certificates are 
being offered as additional awards to 
persons submitting reports of winning 
installations, 

Twenty-four of the winning installa- 
tions will be in the commercial and 
industrial lighting classifications. The 
remaining 12 will be in the residential 
lighting category. 


land. competition 


value of 


Phelps Dodge Curtails 
Production of Copper 


Phelps Dodge Corp has announced 
that it will cut its domestic output of 
about 5.000 tons monthly as a 
Previ 
Mining Co 
had announced the suspension of oper- 
Montana 
Kennecott Copper Corp has lowered its 


copper 
result of the decline in demand. 
ously, Anaconda 


Copper 


ations at one of its mines 
output by cutting operations in several 
of its mines from 48 to 40 hours a week 
On May 1 the copper mines of Calumet 
& Hecla Consolidated in Michigan were 
closed because of the lack of demand 
ind the price situation. 

It is estimated that this curtailment 
rogram has already reduced domestic 
output of copper by about 13.000 tons 
ronthly. 


Moves Boston Office 
Milwaukee, has 


cently announced a change of address 
its Boston district office 
Headed by C. V. Topliffe. the new office 
located at 784 Commonwealth Ave. 


Cutler-Hammer. Ine, 


sales 


Fuel Prices Cut Again 


The Standard Oil Co of 
has reduced fuel oil prices for the third 
Total 
drop has amounted to 60¢ per bbl. 


California 


time since the first of the year. 


1949 @ ELECTRICAL WORLD 





MATTHEWS 
NUTYPE 
CONNECTORS 


BOLT AND CLAMPING JAW COLD FORGED FROM SAME 
MATERIAL AS YOUR COPPER CONDUCTORS, HENCE NO 
LOOSE CONNECTIONS DUE TO DIFFERENT COEFFICIENTS 


OF EXPANSION. 


HARD METAL NUT, 98% COPPER CONTENT, CLEAN, 
ACCURATELY MACHINED THREADS. 


FULL ENGAGEMENT OF THREADS AND CLOSE TOLER- 
ANCES OF ALL PARTS ASSURE STRENGTH. 


ALL CONNECTORS GIVEN 100% 


iners avail- 


nnectors 
wire to 


inclusive. 


ENGINEERS and 


e@e 
INSPECTION. 


Matthews Nutype Connectors pro- 
vide strong, high pressure solderless 
connections free from electrical or 
mechanical troubles. The ‘‘V’”’ shaped 
grooves in bolt and clamping jaw 
hold wires in proper alignment and 
prevent rocking and eventual loosen- 
ing of wires. Flanged sides of clamp- 
ing jaw give greater bearing surface 


on nut. hence greater strength and 


no distortion of clamping jaw. Large, 
strong bolt head with size plainly 
marked is designed with two flat 
sides for engagement of wrench or 
pliers. High copper content material 
of all parts prevents corrosion and 
season cracking. All edges are rounded 
so as not to nick wires. Connectors 
for 2/0 and larger wires are machined 


of strong, high copper content alloys. 


Write for Bulletin 206 for complete information and 


attractive prices on all types of Matthews Connectors. 


3850 DELOR STREET 
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CCRT 
Tae he Deby 


Cup Point Screw 


nr A 
SOT CG 


Te ata 
en) 


Will not Open 
meat 


Sherman 


Bond-Rod 


Ground Clamps 


Make Permanent 
Ground Connections 


For many years the 
“Bond-Rod” Ground 
Clamp has been one of 
the most popular items in 
the Sherman line of Elec- 
trical Fittings. 


Workmen like it, because 
it is easily and quickly in- 
stalled — and makes a 
permanently dependable 
connection. Buyers like it 
because it is economi- 
cally priced. 


Get the facts about 
Sherman high quality 
Electrical Connectors. It 
PAYS! Write today for 
catalog showing the com- 
plete Sherman Electrical 
line. 


H. B. Sherman Mfg. Co. 


Battle Creek, Michigan 


NEW ELECTRICAL CONSTRUCTION 


A weekly selection of U. S. electrical construction projects announced by private 
and government utility systems involving more than $70,000. Also listed are major 
industrial and construction jobs where electrical work is indicated or implied 


UTILITIES 


transn 
$685,000, 

Electric Co-op- 
150 mi. rural 
Tom Green, Nolar 
rk Mitchell Counties 
a Bure 1 Reclama- oon Plans deposit $15 Freese & 
eg 107 Danciger Bldg., Fort Wert 


Proposed Construction 


Arizona and Nevad 
Dpt. Interior, B 
Senter 


Virginia— Virginia Electric Co-operative 
(Louise) 1 Prescott towling Green, 4 sub-stations, in Caroline 
and Boulder Cit ouls and Essex Counties, Plans deposit 

eiver sets and 1 ‘ r 5. €. W. Hylton, Bowling Green 

le, et oO Washington Bonneville Power Admin 

729 N > Oregon St Portlar 
nstructing Naselle Substat 

Pacific Co., Inv. 4683 


shipping 


W ashington— Bureau Ree 
terior, Bldg. 1 Denver 


Pow 

0 | 
Davis I 
rs ( 


Washington— Bure 
Int Cody Boysen-Tl 
su bor Pit rat . . v. transmission line, MI 
697. TL. N. MeClella } ner ? Spe 2893 

Colorado and Utah re ectr 

SeI Cortez mi 


Low Bidders & Contracts 
Awarded 


Arizona and Nevada—PBur 


and sys. imprvs., Dolores 

‘ inties, Colorad 

Utal $340,000 

Cit Kar consu 

Del., Wilmington 

Light ¢ ind Ma 

Morris Whiteside ju | 

nd se d $700,000 
« ‘ ' 


Nebraska 
vist Lexit 7 rura (fe. ¢ “ontinent ) It 
Shermiat buffalo and unt Denver : $166,544 and $166,544 
» Ray ! t 


irbine La 
fe aoe 
N. M., Albuquerque 
hax S onstruecting 
(EOP-921-ROP-924 
Serial N hing y-005 
N. M., Los Alamos 
mr I Ala ( 2 9.257. fror The Stand- 
CMR-10 bid ! ir rransforn Cr Tarrer $96,144 
cs. oe Ot lar d Longview southwesterr ( 
; ‘t eae liti ‘ aoe a oR T 
Area 16, Inv. 291-49-151 1,5 ‘ \ plant, te 
i sit $56 song View, 84,750,000 
une (Br. New Bern) r, ¢ 
( N ‘ Marine 


49 \ 


am cui os 
Wks. Office 
want ower fecders and oes INDUSTRIAL, COMMERCIAL & 
8, substation at Marine Barracks, Spm PUBLIC BUILDINGS 

0... Buelid ! lectt ! 

aN Cleveland, ee tot Proposed Construction 


fu t $9,000,000 Conn,, 
Oregon ne G28 Pitt ' \u 
Hand , 


Hartford Hart 
it \ \ 
I 
air 1% Pear 
Hl, Chicago —¢ 


2 » floor 
14-4 SW 
Oregon { = ne ' | ‘ 1. Hou i 
Walla Walla t exter 7 ; Me., Augusta 
f ‘ 7 iy t tr tldeg State H 
it MeNar Cor 
$-44-114 nond & Lord 
Oregon tow ‘ ‘ower Ae ' 129 t tostor toster bsmnt brick 
NOE. Oregon t ‘ortland, Zone ear nerete state ise addn., Grove, ¢ 
! 1 ick St Approx. $3,000,000 
. Kome d. Nduc Nw. ¢ 
His ind Elementar Sel 
wsit S10 Starrett, 


P 


June 18, 1949 @ ELECTRICAL WORLD 





LS A 


RECENT RATE CHANGES 


LE AES SE SS 


Tide Water Power Co, Wilmington, 
N. €., has filed application with the State 
Utilities Commission for an increase in elec 
tric rates. President W. W. Bell said the 
over-all average increase asked for would 
be about 7%. It would mean about one cent 
a day increase for the individual customer. 
The increase would not affect industrial 
rates 


Georgia Power Co and the Georgia 
Power & Light Co have completed an 
agreement whereby Georgia Power will sell 
energy to Georgia Power & Light. GP&l 
will then resell the power to REA co-ops 
and municipalities in its territory. Under 
the contract filed with the Georgia Public 
Service Commission, Georgia Power will sell 
energy at 6.5 mills per kwhr. GP&L will 
make a slight markup on its price to the 
co-ops and municipalities. The co-ops will 
save about 'y¢ per kwhr 

Eastern Nebraska Public Power Dis- 
trict has advanced electric rates to about 
5,000 rural customers. The increase raises 
costs a maximum of $1.20 a month for users 
of 200 kwhr or more a month. H. D. Miller, 
manager, said the rate increase was made 
necessary because of the large increases in 
cost “all along the line.” 

Pacifie Power & Light Co. has filed 
with the Oregon State Public Utilities Com- 
missioner new lower rate schedules for The 
Dalles. Ore., and vicinity. The new rates 
would be equivalent to those charged by 
the Northern Wasco PUD, 
cently entered the field in competition with 
PP&L. The proposed new.rates would mean 
a saving of approximately $70,000 annually. 
Decision on the petition of Pacity 
& Light hinges on whether the proposed 
reduction would burden consumers in other 
areas, according to E. L. Graham, assistant 
state general, who served as ex- 
aminer for the state Public Service Com 
at the hearing. Will T. Neill. vice 
president of the company, testified his com- 
pany forced out of The Dalles 
unless allowed to meet PUD rates. He de- 
representatives of 


which has re- 


Power 


attorney 
mission 
would be 
made by 


that the 


customers elsewhere to 


nied charges 
the State Grange 

force PP&I 
y 


rerence, 


reduced rates 
would 


pav the dif 


Kentucky & West 
Co, Ashland, Ky., has asked the Kentucky 
Public Commission for a $306,000 
rate on energy to industrial cus 
tomers. In 1946 Kentucky & West Vir 
ginia lowered its rates by $368,350. Indus 
trial consumers benefited by that reduction 
by $216,750, Clifford E. Smith, counsel 
for the company, said. The utility, he said, 
now wants to restore its industrial rate to 
the pre-1946 level. G. South Dunn, public 
relations director of the company, stated 
that the utility has an $8,000,000 improve 
ment-expansion program under way at the 


Virginia Power 


Service 


Increase 


present time 


Eastern Light & Power Co and the 
Dominion Utilities Corp have 
authorized by the Nova Scotia Public 
ties Board to 


been 
Utili 
increase rates, the former 6° 

and the latter 10%. Both utilities distribute 
energy supplied by the Seaboard Power 


Corp, Sydney and Glace Bay. 


Clarksville 
reduction of electric 


The 


(Ark.) City Couneil has 
rates, effec- 
electric rates 


approved 
tive ith April bills 
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for domestic customers will be reduced 
from 2¢ to 1'4¢ per kwhr for all over 15 
kwhr. Leslie Bryant, chairman of the Light 
and Water Commission, said the new rate 
will permit residents to install deep-freeze 
units, electric ranges, electric water heaters, 
and other appliances at a negligible extra 


cost. 


Interstate Light & Power Co, Galena, 
Ill., has been authorized by the state Com- 
Commission to increase electric 


merce 
rates approximately 2}% in Galena and 


Menominee. 


Elizabeth Light & Power Co, Galena. 
IlL., which is controlled by Interstate Light 
& Power, has been authorized to increase 
electric rates approximately 9% in the ter- 
ritory it serves south and east of Galena 


ASA Establishes Three 
New Standard Sizes 


With the adoption of three standard 
sizes—one_ tor one for 
books, and one tor pocket-sized books = 
the American Standards Association has 
acted to bring about greater uniformity 
in the size of American Standards. At 
present. American Standards are pub- 
lished in some 20 different sizes by the 
national organizations that are 


pamphlets, 


many 
active in the standardization 

The three sizes now adopted by ASA 
are 81% x 11 in. for pamphlets: 6 x 9 in. 
for books: 
size books. 

Henceforth the majority of American 
Standards published by the ASA itself 
will be 8% x 11 in.. 
This size has been adopted on the basis 


program. 


and 514 x 7%4 in. for pocket- 


the pamphlet size. 


of a questionnaire answered by a large 
percentage of the 
American Standards. The replies indi- 
cated that use of the 8% x II in. 


business 


primary users of 
size 
would make it convenient for 
and industry to incorporate American 
Standards directly into their own books 
of standards and to combine them di- 
rectly with correspondence. proposals. 
and drawings without having to repro- 
duce them in a different size. 

The standard 6 x 9 in. size for those 
American Standards published in book 
form was chosen as the size most easily 
used on desks and bookshelves. It also 
follows the practice of many of the or- 
ganizations which publish compilations 
of nationally recognized standards. 

The 514 x 734 in pocket size, although 
used. is 


not widely 


valuable in a few special cases. 


Picture Going Abroad 
National Carbon Co. Ine. New York. 


has announced that its motion 
Arc color by 
Technicolor. has been the 
Office of International Information, De- 


State. for 


picture. 
“Carbon Projection.” 


selected by 


partment of distribution 


foreign countries 


throughout 52 


considered to be 


HARPER 


NON-FERROUS and 
STAINLESS STEEL 


FASTENINGS 


in your product in place 
of common steel 


= ] Resistance to Rust and 
Corrosion 


a) 2 Resistance to High 
Temperatures 


2 3 Non-Magnetic 

is I 4 Non-Sparking 

® 5 Re-Usable 

» 6 Attractive Appecrance 
3 7 Easy to Clean 

@ 8 high Strength 

® 9 Long Life . 
@10 Lower Ultimate Cost 
+ Resistance to Fatigue 
@12 Easy fo Plate or Finish 


a 13 Resistance to 


Abrasion and Wear 


= 


+ 


THE H. M. HARPER COMPANY 
General Offices and Plant 
Morton Grove, Illinois (Suburb of Chicago) 
New York Office and Warehouse 
200 Hudson Street, New York 13 


Branch Offices: Ationta, Cambridge, Cincinnati, Cleveland 
Dallas, Denver, Detroit, Rapids, Los Angeles, 
Milwaukee, Philadelphia, Pittsburgh, St. Louis, 
San Froncisco, Seattle, Toronto (Canadc) 


HARPER 


| EVERLASTING 


Grond 


FASTENINGS 
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ELECTRICAL ATALOGS - BULLETINS 
SPECIALTIES . 


FOR HEAVY 


INDUSTRIAL SERVICE @ MAGNETS \ wide variety of cast @ TRANSFORMERS Bulletin 
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Primary Network System 


(Continued from page 84) 


provide the parallel operated regulat- 
inz equipment with a drooping char- 
acteristic. In general it appears that 
a primary network system will be 
somewhat more difficult to operate 
than a radial system because of these 
loading and regulating problems. 


Less than Three Networks per Year 


It is difficult to keep an accurate 
check on all primary network systems 
hecause existing equipment may be 
modified and used in a primary net- 
work. or primary network equipment 
may be purchased and operated radi- 
ally for many vears. Since 1933. 
when there were five primary net- 
work systems in operation, the num- 
her of companies operating primary 
networks has increased to at least 
20. Twenty other companies have 
purchased primary network substa- 
tions which may eventually be used 
in primary network systems. 

In April 1931 the writer made the 
following statement. “It is a bit early 
to attempt to prophesy as to the fu- 
ture of the primary network system, 
hut | feel that it will either come into 
pretty general use or lead to the de- 
velopment of a radial type of system 


cheaper than the network system or 


present day radial systems.’ 

During the more than 17 vears 
since that statement was made the 
primary network system has not come 
into general use. The reasons are: 
(1) The primary network system 
does not provide appreciably higher 
quality service than radial systems 
costing about the same or less, and 
(2) it is somewhat more complicated 
to design and operate. 

Nevertheless. the 
work system has had a very marked 
influence on the art of distributing 


primary _ net- 


electric power. It has been responsi- 
hle for the development of the small 
bus-regulated factory-built substation. 
and also led to the development of 
cheaper and more flexible radial sys- 
tems using small, simple, bus-regu- 
laied substations. Today the primary 
network system should be used in 
those urban and suburban areas 
where it will do the job ( heaper than 
a modern radial system. However. 
a modern radial system will. in the 
writer's opinion, usually prove to be 
the cheaper and more easily operated 
system. 
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in every transformer 


The electric energy, heat, and oil 
in any large transformer can turn 
it into a roaring furnace any time. 
Foresighted protection can limit— 
perhaps prevent—serious damage. 


The Blaw-Knox Fog System is fore- 
sighted protection. It is electrically 
controlled and goes into action at 
the threat of danger—it does not 
wait for fire. Either excessive tem- 
perature or rapid rate of rise acti- 
vates it. In action, it both cools and 
quenches. The cooling effect may 
carry the transformer safely past a 
brief dangerous overload. Even if 
one transformer goes, the Blaw-Knox 
Fog System saves other transformers 
overhead structures, switching equip- 
ment, perhaps nearby buildings. 
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i approved 
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There’s a lot of satisfaction, and peace of 
mind, too, in knowing your property is pro 
tected by a Stewart Chain Link Wire Fence 
Stewart's famous All Beam fence framework 
construction is the heaviest and strongest 
manufactured . . . built to give the utmost 
in protection and many extra years of low 
cost service. Write for Catalog No. 83. It 
contains complete details. ° ° 


THE STEWART IRON WORKS CO., INC. 


1666 Stewart Block, Cincinnati 1, Ohio 
Experts in Metal Fabrications since 1886 


IRON 
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BOOK REVIEWS 


Design for Welding. Published by The James F 
Lincoln Arc Welding Foundation, Cleveland 1, 
Ohio. 1,020 pages, illustrated. Price, $2.00 in 
U. S., $2.50 foreign 


Content is abstracts of 82 winning papers 
ina “Design for Progress” competition re 
cently sponsored by the Foundation, Papers 
included are in the categories: Aircraft, 
Automotive, Railroad, Watercraft, Con 
lainers, Furniture, Structures, Machinery, 
ind Welderies. The machinery and struc 
tures sections are especially good and rep 
resent well the advances in welding tech 
niques in these fields. Profuse illustrations 

photographs, drawings, and tables of 
cost and other data—add much to the value 


the book 


Waveforms. By Britton Chance et al Published 
by McGraw-Hill Book Co, New York 18 785 pages 
illustrated. Price $10 


Cireuit designers charged with carrying 
out a timing, computation, or measurement 
operation will find here how they can 
choose a circuit to achieve the objectives 
lhe book first surveys the properties of 
linear and non-linear circuits and then 
analyses mathematically and experimen 
tally the circuit techniques involving pre 
cisely controlled voltages and currents of 
various waveforms. While the information 
was compiled by collaborators in the MIT 
radiation laboratory the subject matter is 
net addressed exclusively nor even domi 
nantly to the needs of radar The circuits 
ire. however, dominantly electronic 


The Electric-lamp Industry. By A. A Bright, Jr 
Published by the Macmillan Co, N. Y. 526 pages 
illustrated. Price $7.50 


One of the MIT “studies of innovations”, 
this book conforms to the general aims of 
the series to present the factors which have 
influenced the direction, extent and timing 
of technological advances upon which in 
dustry has expanded It puts together the 
scientific genesis of the various lamps, the 
erations erected to exploit them and 
nerger and licensing moves they made 

t and enlarge their positions. For 
student of economics and the evolution 
private enterprise there is plenty of 

shment. For the lighting engineer 
ere is an equal content of history and 
kground upon which rest today the 
ence of the incandescent filament lamp 
the ascendeney of the fluorescent. For 
it is rich with well-documented epi 
that make the recital mildly roman 


far from eritical of motivation 


Electric and Diesel-electric Locomotives. By D. W 
and M. Hinde. Published by the Macmillan Co, 
New York. 366 pages, illustrated. Price $9.25 


This British-authored book takes ample 
itive of U.S.A. practices and equipments 
study of both types ol locomotive 
rified-svstem units are treated in 

ymmon forms —d-e, a-c, and con 

here is discussion of the motors, 

ols. the raking 

tvpe. Details are likewise given 
international diesel engines. A 

HW pages) lists 


iuNiliaries and 


rehensive tabulation 
500 notives of which 
used on American rail 
heing on the other continents 


> British Isles 
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Theory of Oscillations. By A. A. Andronow and 
C. E. Chaikin. Published by Princeton University 
Press, Princeton, N. J. 358 pages Illustrated 
Price $6 


The implementation of the theory of 
harmonic oscillations is admittedly much 
more complete than that for non-linear 
oscillations, Phenomena of nature are pro 
line, however, in non-linear manifestations 
and this is what prompted the Russian 
authors to extend the tooling in that dire¢ 
tion, Emphasis by them (carried over into 
the adaptation in the present English 
translation) is on the self-excited oscilla- 
tions and their proneness to stability or in- 
stability. The approach and the conclu- 
sions are dominantly mathematical, refer- 
ence to representative problems being only 
occasional to establish a point of depart- 
ure. Vacuum tube circuits are the most 
numerous exemplifications. 


Public Organization of Electric Power 
Bauer, Ph.D. and Peter Costello 


By John 


This book outwardly advocates the re 
placement of private power system, with 
public systems mixed up by Federal sup 
ply, state systems, co-ops, municipals and 
Publie Utility Districts 

The reasons are based upon unsubstan- 
tiated estimates, inaccurate assumptions, 
and obsolete data. To justify their position, 
the authors claim an overcapitalism of the 
electric power industry which does not 
exist. They show a gain in favor of public 
power by using federal financing, and do- 
ing away with income taxes and sales ex- 
penses of private systems. 


Electronic Time Measurements. Britton Chance 
et al. Published by McGraw-Hill Book Co, Inc, 
New York 18. 538 pages, illustrated. Price $7 


Another in the concluding MIT Radia- 
tion Laboratory Series this book has its 
objectives the field of time and distance 
measurements (either manual or = auto- 
matie) and the cireuit arrangement, Most 
f the emphasis is on radar techniques 
ind the treatment presupposes an under 
standing of PPI, Shoeran, Loran ete, as 
developed in other volumes in the series 
The schemes devised for precisioning and 
iutomatiec recording should intrigue the 
power engineer bent on expanding his 
grasp and use of electronic tooling 


Photoelectricity and its Application. By V. K 
Zworykin and E. C. Ramberg. Published by John 
Wiley & Sons Inc, New York 16, N. Y. 494 pages, 
illustrated. Price $7.50. 


In superseding “Photocells and Their 
Application” the authors have modernized 
the scope by incorporating all the develop 
nents since 1934. Half the text is devotes 
to theory but the mathematics is sub 
ordinated to principles and idea develop 
nent. This portion is replete with charted 
ind tabulated characteristes. The second 
half deals with the 
typical phototube and photocell applica 
tions as measurement, picture 


techniques of suel 


transmis 
illumination control, ho 
body detection, trafhe control, automat 
nspection Extensive 


sion, television 


bibliographies with 
each chapter afford broad access in case 
rse but illuminating details in’ the 


text are not sufficient. 
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BIG 10-ROLL CAN of 
GOLD SEAL TAPE 


@ Packed for your convenience . . . 10 
aes ae ee eee hanes en rolls of cellophane wrapped Gold Seal 
cay ‘ Tape in a handy 5 pound container. 
It’s the best buy for regular users. 

Whatever way you buy tape, you'll 
find Gold Seal always just right in 
“tack”; clean handling; non-raveling; 
non-peeling. Try it. Jenkins Bros. 

(Rubber Div.) 80 White Sc., 
New York 13. 
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which meet ASTM and Federal 
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Value 
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lem in the hands of a competent 
consultant is that it eliminates 
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LETTERS TO THE'EDITOR \ have you’ | 
examined your 


US Engineers Praised my advice to Congressmen: Don’t take Been 2 
the advice of professional spenders on 
To the Editor of EvectricaL WorLD: — power policy; weigh it against the opin- 
No doubt you heard or have seen jon of the utility industry. | 
the amazing tribute paid by Winston Humor was attempted in my refer- | in 
Churchill to the American engineer in” ence to a “sanitary WPA privy in | 
his address at the Boston Garden last every back yard.” The humor is not ap 
week during the Mid-Century Convoca- parent when the. US Senate horse-trades 
tion at M.L.T. In his opening paragraph on a $12.5 million “outhouse fund” to " recent 
he said: provide this facility, or amenity, on sub \ 
“We have suffered in Great Britain marginal farms (“Time” May 2nd ‘ 
‘ 
\ 


by the lack of colleges of university 1949.) Perhaps I am bitter on this be- 
rank in which engineering and the cause | was brought up on a farm which ‘ 

allied subjects are taught. Industrial today’s do-gooders would class as sub ‘ Most Management 
production depends on technology and = marginal. In those days we could al ‘ Men know that the 
it is because the Americans, like the ways find a board. a saw and a jack- - problem of providing 
have realized this knife without financial aid from Wash proper insurance 
protection for all risks and 
vanced training of large numbers of Also. if you have not seen the year- hazards requires highly 
the old letter to Representative Vursell, you specialized knowledge. But 
ha: tapewenter taal few firms have such special- 
Downs ized help available in their 


Hl. own organizations. 


pre-war Germans, 
and created institutions for the ad- = ington 


high-grade engineers to translate 
advances of pure science into industrial may 
technique, it is for this reason that their E. F 
output per head and consequent stand Chicago 
ard of life are so high.” 


He might have added that for the That’s where EBASCO comes 
same reason this country was the first . 
to produce enough fissionable material Bare Wire Arcs EBasco’s: Insurance Depart- 
to create an atomic bomb To the Editor of Er.retricaL Wort: ment maintains a staff of in- 

In view of the aspersions which Technical Notes, page 20, March 19, surance specialists equipped by 
experience and training to ana- 
lyze the diverse insutance prob- 
5 lems of its clients. These men 
have developed proven proce- 
dures and methods which will 
EvectricaL Wortp likely to burn down than weatherproof immediately afford advantages 

W. F. Ryan ade 8 to any new client, as well. 


have been cast on the American engi 1949. “Bare Wire” contains the fol- 
neer’s “inadequate training” in this — lowing item 

post-war period, | would suppose that “Bare wire offers an advantage 
the remarks of this most competent ob primary conductor use in that any arc 
server would warrant quotation § in will travel along it and render it less 


Stone & Webster Engineering Corp Len Carter of our staff, in calling my It should be remembered, of 
Boston, Mass. attention to this item, writes as follows: course, that Epasco seils no 
“An electric arc will travel along a insurance. Its services are ad- 

hare wire if the wind and magnetic visory in character. They are 

Federal Spending effects are right but will not move away designed to help you to deter- 
from a point of support so readily. mine whether your insurance 

lo ae Editor at error Wort _ Most arc-overs occur at points ot sup- program is adequate in scope 


Your letter of April 27th is appre The and reasonable in price. 


port. wire will usually burn 20- 


ciated, relerring ta my: CriKiOM: Com Soo, os ies cross eoetion. (a.-miewk Our insurance consultants will 
showed 2, 3, and 4 strands burned welcome the opportunity of 
away), thus leaving a damaged wire discussing your insurance pro- 
which breaks with mechanical working gram with you. There is no 
or in the next sleet storm. obligation for preliminary con- 


“Weatherproof-covered conductors do sultation. 


ments of April 13th. Rest assured that 
any comments | may make on_ public 
poli y may be used freely in or out of 
context by any person who shares my 
abhorrence of current public spending 


poli ies : 
not develop short circuits or arcs in 


1 should, perhaps, explain my reason : 
or the critical attitude which I re- more than 90% of the cases of contact EBASCO 


cently explained by ‘phone to your Chi- (really good weatherproof of the vintage 
cago Editor. Any comments | may make since 1932 has a still better record). SERVICES 


as an informed layman should possess “The burn-off of bare wire in the INCORPORATED 


greater value than those of a public movie, as a result of dropping limbs gethS COMGDy 


utility satellite. As I pointed out to across two wires. was not the result of Two Rector Street 
Senator Douglas a month ago in Wash- dropping limbs at all but was started New York 6, N. Y. © (Ef p0* 
wet™ 


ington, mv expertness on certain hy cutting the covering and using a tne, 

. , . . * cow 
yhases of the public utility problem is fine wire between the two line wires. 
I bs I y prob i : Appraisal - Budget - Business Studies - Consulting Engineering 
unquestioned. But, I have not worked Covered wire has the advantage Besign & Construction - Financial - Industrial Relations 
for any utility for over 11 years and over bare wire for primary conductors - eee Insurance & Pensions 
therefore have no strings attached. From of the class referred to in Technical ae oumeaae = — 


this vantage point, I am unequivocal in Notes and in the movie shown recently Lk 7 
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to an AIEE committee. in that more 
than 90°; of the contacts would not 
result in ares and those that did would 
burn the line down requirmg immediate 
repairs, not add another incipient break 

“The number of damaged bare wires 
and bare stranded wires is beeoming 
an increasing problem and a -mpts 
are being made to work out methods 
for locating these burns by inspection. 
It would cost less to use weatherproof 
and burn it down in a few cases. 

“Also. there is considerable loose 
conversation about wind and sleet load- 
ings on bare wire or thin-covered wire 
versus weatherproof, that might be of 
interest.” 

Better stick to “volcanoes, fumaroles 
and lagonis” if you don’t want to start 
an agrument. 

F. Hickernell 
Chief Engineer 
Anaconda Wire & Cable Co 


Of comparable interest could be the 
last paragraph on page 94 of “Co 
ordination of Distribution Protection” 
hy Chase Hutchinson in the March 26, 
1949 issue. In it appears this“... for 
a given tault arc current weatherproof 
wire burns down quicker than bare 


wire Editors 


Invisible Balance Sheet 


To the Editor of Eveerricar Worip 


Congratulations for reprinting in 
your issue for February 26, 1949, that 
tine article by Mr. Warren R. Voorhis. 
“The Invi-ible Balance Sheet.” We 
humans tend too easily to reduce reali- 
ties to symbols, the better to toss them 
about in onversation, or compress 
them into statistics. It is well to be 
reminded the poignancy, color and 
feeling we miss when we confuse the 
-vmbols with the realities themselves. 


As Mr 


the invisible balance sheet, some ex- 


Voorhis properly suggests 


amples of which he describes. need not 
balance, and therein is a sort of self 
ontradiction, Not that it matters. Per- 
aps if the word “balance” were 
leleted the title to the article might 
more accurately reflect) its message 
. the poverty of language and svm 
liscussion entitled “The In 

heet” would look like it be 
detective story. magazine 

See ies and Exchange Commission 


Washingt: D. ¢ 


P.s. While the writer is an attorney or 


tt 


f of the Securities and Exchange 
you will appreciate that 
are mv own personal 


not necessarily those of thre 


SEARCHLIGHT SECTION 


( Olassified Advertising) 


™egusiness: OPPORTUNITIES” oer reset. 


UNDISPLAYED 
Not available for equipment advertising) 


$1.20 a line, minimum 4 lines. To figure advance 
payment cot 5 average words as a line 


Individual Employment Wanted advertising rate is 
% the above rates payable in advance 


Bor Numbers-—Care of publication New York, Chi- 
cago or San Francisco offices count as one line, 


Discount of 10% if full payment is made in advance 
for 4 consecutive insertions 


ELECTRICAL 


—RATES— 


DISPLAYED 
Individual Spaces with border rules for prominent 
display of advertisements 


The advertising rate is $9.75 per inch for all 
advertising appearing on other than a contract 


basis. Contract rates quoted on request 


An advertizing inch te measured %” vertically on 
ome column, 3 columns—30 inches—to @ page. 


ENGINEERS 


Graduates, experienced in design, engineering and economic studies of steam- 
electric power plants and high voltage substations. Also, engineer experienced 
in power system relaying and in preparation of specifications for switchhoards 
and switchgear. Please submit resume including personal data, education and 


experience record to: 


Personnel Department, Ebasco Services Incorporated 
Two Rector Street, New York 6, New York 


ELECTRICAL ENGINEERS 


With some experience in substation and 
power plant design. Pleasant working con- 
clitions. Location in ideal home community. 
Write Electrical Engineer, 


PENNSYLVANIA POWER & LIGHT CO. 
Allentown, Pa. 


ELECTRICAL ENGINEER 


Opportunity for electrical engineer, with electrical 
utility background Must be completely familiar 
with equipment, specification and report writing, 
engineering diagrams, site selection, estimating, 
transmission and distribution. Salary range from 
$6,500 up to qualified man seeking responsible 
position 


P.9033, I trical W 
W. 42nd St New York 


WANTED 


ESTABLISHED ENGINEERING 

FIRMS — SALES AGENCIES 

FOR LARGE DIESEL GENER- 
ATING PLANTS 


Reputable, established company needs 
territorial sales agencies. Applicants must 
be thoroughly reliable, long standing, fa 
miliar with municipal, central station, and 
other power requirements. Write 


RW -8597, 


I 


‘(1B 
YORK 
CAGO oN 
S4N FRANCISCO 


POSITIONS VACANT 


POSITIONS VACANT 


rABLISHED LINE 
rransf Southeas ew tI ela 
Mid-West territorie e RW-9 


i 


EMPLOYMENT SERVICES 


WANTED 


NGINEERING 


I \ 


(Continued on opposite page) 
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OVERSEAS POSITION WANTED 


Swiss specialist in Power Engineering, Hydro power 
plants, High voltage networks. Lighting. Dr. in 
E.E. At present chief of Swiss engineering depart- 
ment, also representing leading U. S. firms in 
Switzerland. Prefers Eastern hemisphere, will go 
to S. America or U. S. A 
PW-9143, Elect a 
) West 42nd St., New Yor 


A PARTIAL LISTING OF OUR LARGE STOCK OF 
POSITIONS WANTED 


OERICAT, sontsger, bors i 4 REBUILT MOTORS 


Ba lh Bh eee IF YOU DON’T FIND WHAT YOU NEED LISTED 
dustrial control gn of . WIRE, WRITE OR PHONE - WE CAN SUPPLY IT! 


SQUIRREL CAGE MOTORS D.C. MOTORS—110 VOLTS 


CHICAGO H.P. Make Type Volts Speed H.-P. Make Type Speed 
1250 Al. Ch 2300, 4009 3600 '<2 it RC-294 wi 
ELECTRIC $80 CE saat 33 GE BLC-20a4 1000 
KF- 2300 Is00.0—25 ; RO-32 S00 
0) GE KTP $40 1SO00 zo pa os 0 
» ‘ ! K aM 
Carries a complete stock of 350) West Cs 2200 900 


250 G.E 2200 900 5 tur : 570 
rebuilt equipment of the fol- 200 West 400 72 ) G > <a 1150 
lowing types: 100 ee t 0 5 3 ; B-224— 3500) 
100 Al t 2 2 - & Sem 1100 
* SQUIRREL CAGE = ; 0 4 > : ” 1400 
MOTORS 60 Al t 1 > : RC-22 3450 
50 é > q G R¢ 3450 
SYNCHRONOUS 0 GE. 40 200 iu pe Bw. oo 
MOTORS = ora > West SK-224 
West cp 
SLIPRING MOTORS SLIPRING MOTORS 1 Diehl 16 
00) GE IM 2200 


AC and DC GENERATORS 1000 AL. Ct ANY 2300 
sO) West CW 6600 440 ADJUSTABLE SPEED 
DIESEL and STEAM 750 Gt MT-16 — 2200 450 D.c.—110 VOLT 


Md Take AV 2200/4000 


. Government GENERATORS oo Al. Ct NY 4000 5 Make Type Speed 
0 GF IP 2300 «72 i Sprague ¢ Oo 1500 
TRANSFORMERS O00 AL CH ANY 2300 ) West I ' 1230 
250 Cr. Wt é 40 6 2 Rott 6 1165 
SWITCHBOARDS aD ai-Gh. AN ae 70; 1 oe Om Sie ise 
60 West 2300 87 » CrWh. CM-IQIF 5850/1740 
CONTROLS 30, Lineolr € 440 » Rott 1400 
1s ! 40 
HOISTS and CRANES at on oe tiee ADJUSTABLE SPEED 
COMPRESSORS D.C.—230 VOLT 


SYNCHRONOUS MOTORS — ane a 
2100 Git ATI 1600 50 ELD 410) 1200 
1000 West 2300 ¢ 230 G.E MP« 730, 9S0 
soo Cr. Wi 440 75 350 G.t AIPe 400) 800 
500 G r= 2200 § 1.4 Dyr 200/3506 

450 \ 440) 75 West 450 


REBUILDING 250 Ch. 2300/4000 720 5 GI 100) GOO 


200 PE-100 2300 30 West 400) 1200 


FOR SALE SERVICE , So oo OES Be aia 


150 220 720 30 Sprague C-64) ~40 300 
Prompt guaranteed engi- 145 I 440 900 rri 250,750 


3—G.E. 1 PHASE SELF COOLED neering work on your elec- || 12; 


trical power equipment by 100 
0 900 West s-9 60/780 


TRANSFORMERS ensineers. Wiite today. | 22 ay 1m 33 est, 98 
20 Flynn-Wy 15-VRN 440 1200 5 G.t RC-16 M7 


Rated—1667 Kva 66000—19100/33,000 Y 15 Century 440 1200 West SK-l00 400/1 


volts 55 Deg. C Rise I d 7.83%. i i i 
Total weight 27000 ibs. Taps on high volt. First Source for 39 years for quality electrical equipment 


age side for 66000, 62700, 59400, 56100, 
52800 volts with external tap changer. 
Serial Nos. 2871230, 2871231, 2871232. 


$3,000.00 Each F. O. B. Cars 
THE POTOMAC EDISON COMPANY 


\ = 
Purchasing Department \ 
HAGERSTOWN, MARYLAND SY 1324 West bay ay Oe ante Chicago 8, Ill. 


PUMPS 


I 

s 440 600 5 GF RC-16 500/700 
rB 2300 900 25 G.I DL« 600 1000 
ri 2200 1800 Gt R¢ mW TOO 
ri 


‘ 
( 
G 
G 
( 
sf 


Have just completed installation of 
new substation and we have to offer FOR SALE TURBO GENERATORS 
for sale the following: —4000 KW GE. Auto Extraction 250 Ibs, 


220 HP Buffalo gasoline engine, 550 F, 25 Ibs., ext. surface condenser, 


TRANSFORMERS type 8-RA, No 132, 8 cylinder. S000 KW 6250 KVA, GE. 3600 RPM.175/ 


578" bore, 7” stroke, 1200 200 ibs LSP 91° SH. Condensing 3 ph 
3—333 G. V. A. Pittsburgh transformers RPM with bed-plate & coup- 60 cy 2300/4000v. Surface Cond Aux 
26,400, 13,200—-2600 volts, oil filled, P P —2000 KW GE. 6600c, 3 ph, 60 cy. with 


ling. 175 | dt ( - 
self cooled. These transformers re g bad a Oe RING: GRE Or CO ae 


built 1945 by Philadelphia Trans 200 kw Moore Turbine, Allis- -1500 KW G.E. 2300v., 3 ph., 60 cy. with 


former Co. Chalmers generator and —s Ibs. cond. turbine, surface con- 


ANNVILLE STONE CO. switchboard — direct con- 750 K.W G.E. condensing, 3600 250 Ibs 


i s Surface condenser, 3 ph. 69 cyc. 440v. dir 
Hershey, Pennsylvenie nected exciter 200 lbs., steam cane Gotan 


28 Ibs. back pressure, 440 300 K.W. GE. non-condensing 175 Ibs., 
volts, 3 phase, 60 cycles, com- 5/15 Ibs. B.P. 3 Gh. 60 cyc., 480 v. Dir 


conn. exciter 
lete oiling system, good op- Ww 1 
MOTORS, GENERATORS, a oo g P aa Gin oe eee Ge 
erating condition h 135/150 Ib condensing turbire 
TRANSFORMERS g , 


No Dealers BELYEA COMPANY INC. 
51 Howell St. Jersey City 6, N. J. 


Phone—Journal Square 2-3334 
ALSO N. Y. CITY LINE—RECTOR 2-7150 


FS-8919. | 


\ 28 


ELECTRIC EQUIPMENT CO. 
ROCHESTER 1 NY 
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NEW ENTERPRISE DIESELS 


WITH 300 KW IDEAL A.C. GENERATORS 
FOR 


IMMEDIATE DELIVERY 
e 
OTHER DIESELS AVAILABLE 


UNIT CAPACITIES—10 TO 1420 KVA 
A.C.—50 AND 60 CYCLES 


A PARTIAL LIST OF OUR INVENTORY 


KVA Make Model HP RPM KVA Make RPM 
1420 Fairbanks Morse 38D8% 1600 720 312 General Motors 8-268A 450 1200 
1250 General Motors 16-278A 1600 720 300 Fairbanks Morse YVA 360 957 
900 General Motors 12-567 1080 790 900 Buckeye 80 940 600 
625 Superior OS 750 397 125 General Motors 3-268A 150 1200 
495 Baldwin VO-6 510 450 75 General Motors 6016-E 90 1200 
375 Enterprise DSG-6 450 450 62 Int'l Harvester UD-18 76 1200 


WRITE FOR COMPLETE INFORMATION 


A. 6, SGHOONMABKED?, 


Diesel Engines » Power Machinery any, Ine, 


ENGINE DIVISION, 50 CHURCH STREET, NEW YORK 7, N. Y 


J. L. HEMPHILL & CO. 


ELECTRICAL ENGINEERS & EQUIPMENT p f 
a Ue ee | 


_ MOTORS SQ. CAGE . a Investment & 


Ridgeway 900 rpm 2200v 1—125 KW. Crocker Wheeler 1200 rpm 125v Gen 
5 3.E., 1800 rpm 2300+ erator 2200¥ 8.C. Motor 
” HP Whse, 1800 rpm 440v. 1—100 KW. Elect. Mach. 1200 rpm 125¥ Generator 
4a ) inte rpm. 2200-440v } 4150 Syn, Motor. 


1200 rpm, 00 volts, 3 . oe 
eee PLATING GENERATORS Productive advertising 


yh, cycle. 
75 HP. 1800 rpm Westingho yuse, 440 volt | l—1% KW. G.E. 5/6 with sq. cage mt 
75 th. General Electric Type KT 900 RPM 440 1—12 KW. Hansen Van Winkle 246 1200 rpm INV E oT M E N | 
40 HP. G.E., 900 rpm 22m 20 HP. General Electric KF Motor is an “i 
0/20 HP Wastsabewse 2 00/450 44 volt 1 oe Chandeysson, 6/12, 400 rpm Syn ; h h E xX 
+ 5 a eee sie rather than an EX- 
MOTORS SLIP RING Ya ig agg OO 
2500 HP G_E. MT 257 RPM 6600 volt 1625 KVA West. Reduction Gear Turbo Genera IENT TT] ~ 
30 HP GE. Type IM 450 REM 440 ¥¢ tor Non-Condensing, 2400¥ 3 ph 60 cx I EN DI I [ R E. 
Ov HP G.E. Type IM 400 RPM 440 ae 
0 HE GE 720 rom 440y, 29 cy. 1M — cvs RANSFORMERS | ; “sg hlicht” i 
75H G 1200 rpm 220v, 60 cy. Vert G Dh. 4150 volt to 2400 solr ® ¢ s yr y - 
) HP. West. 900 rpm 2200v 60. *y. Vert 3—400 KVA, G. E. 6900 V. Pri.—23u0 V! Seo earcn ig it adver 
“0 HP. F.&M. 1800 rpm 220v. 60 cy | : 300 eve ae aoer ee 115/230. a ti sers almost nv ° bl 
00 type 300v 1. 115/2308 nex Sse ¢ J ¢ ‘ y 
MOTORS—D. C. 230 VOLTS S130 RVA West. 2800 volt Pris 240/480" sec, - val ees 
1-125 HP. G.E. 1800 rpm R.C. 150 yA = E 23 800% 110-220 “i ° 
3 HP. 865 rpm General Electric 100 RVA GE 41s0e 240 480", Pyranol, report prompt and sat- 


1— 50 HP. 700 rpm Crocker- Wheeler : s 
7 er, 2 i. 240/480 sex fa , 2 
VARIABLE SPEED—220 VOLTS 6 0 KVA West, 2. 300. ‘ m0 240 v. Lnerteen isfac tory results. 
1—35 as aoe tase rpm core 
130 HP. 440/1200 rpm General Electr! ALTERNATORS & SYNCH. MOTORS > CONVINCE 
9 9: HP @s0/9 : , oian 4 4 = 
2-25 HP €80/aH00 com, Westinghouse ("2500 VA Westinghouse, Son. condenser, Ti BE CONVINCED 
55 HP. 500/1500 rpm General Electric ‘ rpm 2200" with B.C. exci . 0 rpm 4809 . 1 | icp 
2 d + Si s . ¢ y 1 o 
e MOTOR GEN. SETS 1-240 KVA General Electric ATB, 600 rpm 240 send us your advertise 
W Westinghouse 275 volt, 720 RPM 4000 sith DAC. exciter. rl" r 
s 1--225 KVA_514 rpm 600" Westinghouse. ment ] O ] dA y ° 
KAW General Electric 600 volt 514 RPM 4 200/100 AP. Whse. 720/360 rpm 41509 
4 Volt Syn 1 200 HP General Electric 257 RPM 440 volt 
1—500 KW. G_E. 2500 900 rpm 2300+ Syn 1—100 HP. G.E. type TS 600 rpm 4400¥ D.C 
1—500 KW. G.E. 5756 900 rpm 2300¥ Syn 150 HP. Allis Chalmers, 360 RPM, 220@ volt 


Complete Line of A.C. and D.C. Motors and Generators Address 
- Classified Advertising Division 
New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION McGRAW-HILL 


Send for new list to 
EBASCO SERVICES INCORPORATED PUBLISHING CO. 
APPARATUS EXCHANGE 120 Wall St., New York 5, N.Y, | | 230 W- 42nd St.. N. Y. 18, N. Y. 
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“SUCCESSFUL OPERATION GUARANTEED 2-4 


We Rebuild in accordance with N.I.S.A. Standards 


D. C. MOTORS MOTOR GENERATOR SETS A. C. MOTORS—3 Ph. 60 Cycle 


Qu. HP Make Type Volts Speed 3 Ph. 60 Cycle Synchronous 

i—2000 Whee. 600 a , Qu. Make Type 

1—1750 Wi 600 4 : . 

3—1500 Whae Make Specd Volts : ATI 

1—1206 P W hse 720 600 3 

1—700 GE 360-275 

1—650 G.E 600 600 5 Whae MILL 

1—600 Whse 600 600 : ; Eng (new) 

2—600 600 =. 275 

1—335 720 250 2 .E. ATI 

1—200/2 514-250 , TS-9832 

1—275 729 600 { Whase 

900 600 F Ts 

1200 240 23 3 GE ATI 

720 125 ‘ 5 3 7 

: 720 600 3 ATI 

350 f a0 275 23 1s ‘ Ene. 

4 1.E 20 250 23 

400 ; 1200 120/240 Slip Ring 

900 125 cw 

:. 1200 120/240 cw 

250 y 1200 240 440 600 : MT 

150 «Cr. Wh. 1200 250 220/440 IP 

140 Cr. Wh 720 125/250 2200 IM 
Min-IM 


Sk-Vert 330 48808 ROTARY CONVERTERS (60 cycle) cw 
JosoT yaa pc AG ] 7 
; * ANY 
E-TEFC 5] Qu.KW M Volts Volts ANY 
BR oy i300 wo Hay 
CDM-1126Y ’ 11000 oe oo 11000 — 
i— 750 6 ; MT-566Y 
TURBO GENERATOR 1— 500 + =Whase, 250 6600 Sigua 
See ad on page 581 All unite can be furnished with AC and DC Control quirrel Cage 
SYNCHRONOUS CONDENSERS MERCURY ARC RECTIFIERS 
' 1 1000 Al. Chal B-612 625 13500 
EXA wake Lahers s oy ‘ % 1000 B-B 25/60 cy 625 6600/13200 


4000 GE TSC 2 1 70 GE RHW 575 2300/4000 
3000 Whase 2400 y *Complete with ‘ull automatic A.C. and D.C, controls. 


= Every Machine Ils Owned Outright by Us 
a ab What are your needs? 


can ) COMPANY, INC. | yyits up to 5000 Ke 


) 
Poe ‘ MAIN OFFICE AND SHOP AVAILABLE IN STOCK 
abediiedats 51 HOWELL ST., JERSEY CITY, N. J. 


5 
? 
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= 
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FACTORY RECONDITIONED HOUSE TYPE 


ELECTRIC METERS—LIKE NEW DIESEL 


GENERAL ELECTRIC—SANGAMO 


WESTINGHOUSE : * aoe 4 GENERATOR PLANTS 


These are GUARANTEED Features 1000 KW TO 100 KW 
IMMEDIATE DELIVERY 


Chee ked at ? tor an 1000 KW, 2400 Volts, 3 Phase, 60 Cycle, 720 RPM, General Motors and Fairbanks-Morse 
ower F's cai. tekeniahiaie,. teuued. is 750 KW, 2400 Volts, 3 Phase, 60 Cycle, 720 RPM, General Motors 
to Ground 300 KW, 450/2400 Volts, 3 Phase, 60 Cycle, 1200 RPM, General Motors 
ee Sa at cee Si diese ae 100 KW, AC or DC, 1200 RPM, General Motors 
made possible by years of Public Utility Experience 900 HP, General Motors, Propulsion Unit Complete 
—— General Motors Quads, Twins, and Singles 
. é for extort n st Pl trappe sete a Fairbanks-Morse O.P. Model 38D-8 1/8 Diesel 
ninating the b s v 
Lh TS see sane me a 


warsogpe tn Kew York ct HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


THE ELECTRICAL WATTHOUR METER CO. 
76-15 Woodside Ave., Elmhurst, N. Y. Telephone NEvada 6-2808 1412 So. Alameda Street 


Tel. HAvemeyer 9-013! Cable address Elwameter Cable Address HEMCOY Compton 1, Calif. 


me uae SEND your TRANSFORMERS to 
Released by Utilities & Industrials mm] ELECTRIC SERVICE CO., INC. 


Turbines, Generators. Steam and Oil 
Engines. Boilers, Motor Generators, 
Roteries, Transformers, Motors, Com- repairing, rewinding and redesigning transformers only. 
pressors, Induction Voltage Regulators, Experienced personnel 
Oil Circuit Breakers, etc. complete satisfaction 


A financially responsible organization specializing in buying, selling, 
assures you first class workmanship and 


Service backed by 40 years’ experience -— Every transformer guaranteed for one year 


BREW, WOLTMAN & CO. <ddiinian ae en ae 


52 Church St., New York 7, N. MARIEMONT Since 1912 CINCINNATI 27, OHIO 
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A wealth of data on the 


¢ DESIGN 
¢ MANUFACTURE 
EFFICIENT USE 


of POWER CAPACITORS 3 


AVAVeresereseseneseeeeeseneseeeeeet 


ERE are ready-reference data on 
the fundamental working princi- 


PRDRWR0000 0000085 0900008 


ples of power capacitors, the materials 


used in 
c 

tor units. 
-overs power Capaci- 


¢ 


their manufacture, and the 
haracteristics of the completed capaci- 
This book 


tor design, operating 


limitations, 


plication. 
accessories 


¢ 


\ 


202 pages °@ 


factor”. It 


Tuses, 


and re- 
pective fields of ap 
The use of 
such as 
circuit break- 
rs, etc., with power 
apacitors is also 


msidered 


CAp 


POWER 
CAPACITORS 


By R. E. MARBURY 


Westinghouse Electric Corporation 


6x9 e $3.50 


Westing se-McGraw-H 
Engineer xB ks for Industry 


HIS book provides a clear 
f the significance of 
covers high 


picture 
“power 
frequency 


capacitors for frequencies up to 12,000 


c 


AC and DC 


yveles .. . capacitors for high voltage 


power circuits. It discusses 


the gains that can be realized by raising 
the system power factor or the power 
factor of specifie circuits. 


A few of the topics treated: 


Application of capacitors to industrial plants 
to reduce power billings 

Applications of capacitors to utility systems 
to improve system economics 

Problems associated with capacitor installa- 
tions 

How automatic switching of 
greatly extends their usefulness 
The benefits of line 
series capacitors 


capacitors 


compensation with 


LL A SS 


Examine the book 10 days—FREE! 


i 


5 

3 

i 

g Nem 
oo 
i 

é 

t 


ame eee ee ee oe 


1 


McGraw-Hill Book Company, 
330 W 42d St., NYC 18 


POWER CAPACITORS f¢ 


W-6-1 


Books sent on approval in U. S. and Canada only 
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50,000 RMS Amp. In- 
terrupting Rating. 1600 
Amp. Continuous Rat- 
ing. 2 or 3 Poles. Manu- 
ally or electrically 


operated. 


15,000 RMS Amp. In- 
terrupting Rating. 225 
Amp. Continuous Rat- 
ing. 2, 3, or 4 Poles. 
Manually or electrically 
operated. 





























25,000 RMS Amp. In- 
terrupting Rating. 600 
Amp. Continuous Rat- 
ing. 2, 3, or 4 Poles. 
Manually or electrically 
operated. 












100,000 RMS Amp. In- 
terrupting Rating. 6000 
Amp. Continuous Rat- 
ing. 2, 3, and 4 Poles. 


Electrically operated, 
















®> These four circuit breakers were specially de- COORDINATED — 
veloped by I-T-E to protect feeder circuits and main IN MULTUMITE 
















circuits of medium capacity systems. They are typical BOARDS 

of all I-T-E Air Circuit Breakers in that every one gives 1-T-E Multumite Switchgear 

you important construction extras. Moving parts are assemblie rdinate eft ent 

heavier and stronger. Contacts combine speed with sbsich : is mar e 

positive action Arc chutes are designed and built : : ms 

better in every way for safer, quicker are extinction. eflective t f pr 

For any low-voltage application, the I-T-E construction And the planned pr 

extras — which you get without extra cost — make - 

I-T-E Air Circuit Breakers unsurpassed for dependable Se eet a eereer eee 
: operat s with complete 

performance make I-T-E Multumite your best safaly-46 cerscanel ond cos 









Switchgear buy! nected eq 


ASK THE 1-T-E REPRESENTATIVE for complete information on low voltage I-T-E Air Circuit Breakers and 
Switchgear units. There is an I-T-E representative in your locality. All 1I-T-E Representatives 
are switchgear specialists—fully qualified to advise and assist you in planning er improving 
your distribution system. Use their services without obligation. 


LOW VOLTAGE SWITCHGEAR 


-T-E CIRCUIT BREAKER COMPANY, 19th & HAMILTON STREETS, PHILADELPHIA 30, PA. 


31 Offices in United States « In Canada, EASTERN POWER DEVICES, Ltd., TORONTO 
SWITCHGEAR + UNIT SUBSTATIONS «+ ISOLATED PHASE BUS STRUCTURES « CIRCUIT BREAKERS 
MECHANICAL RECTIFIERS « RESISTORS « SPECIAL PRODUCTS 


* For power switching equipment, refer to Railway & Industrial Engineering, an |-T-E organization 
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POWER TRANSFORMERS 


DO YOU BUY TRANSFORMERS ee 


BY HABIT OR BY MERIT? 


OFA 
SERIES 


KUHLMAN POWER TRANSFORMERS 
MEET THE MERIT TEST 


Tap Changer Board — made of special 
heat resistant material developed by 
Kuhlman. Won't crack under high Class 
A insulation temperatures. Increases 
voltage dielectric strength. 


Terminal Board Supports — manufactured 
of Grade A press board. 


Fibre Bolts — make top terminal board 
secure. 


Clamp Jack Screws—supply easily adjust- 
able coil pressure top and bottom. 


Porcelain Blocking Posts—offer increased 
voltage creepage strength. 


Lock Spacers — firmly anchored between 
coils. Add to over-all construction 
strength. 


Handy Lifting Lugs — make any han- 
dling job easy. 


Reinforced End Coils — protect trans- 
former from surge potentials. 


It’s what is inside a transformer that counts...so take a revealing look at the 
inside of a Kuhlman power transformer. These are only a few of the many 
features. Others are: solid, carefully constructed connections between coils and 
extra sturdy bushings to insure against breakage due to vibration. Only highest 
quality oil is used —all transformers are carefully oil vacuum processed. Paint, 
made to withstand Kuhlman salt spray and weatherometer tests, is flow-coated 
on to insure complete coverage. And according to KVA rating, Kuhlman power 
transformers may be equipped with sealed tank, inert gas or oil seal method of 
oil preservation, either pressure or manometer system. 


Write today for full information on Kuhlman power transformers 
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...manufactured through 3750 KVA and 


69 KV insulation class. 


¥ 


ELECTRIC COMPANY 


BAY CITY, MICHIGAN 


EXPORT REPRESENTATIVES: 


International Standard Ebkectric Corporation 


67 BROAD ST., N. Y. CITY 4, N. Y. CABLE ADDRESS, MICROPHONE, N. Y. 


TRANSFORMER TOPICS 
by KUHLMAN 


QUESTION: 


Two single phase transformers 
are to be operated in parallel. 
Characteristics of the two trans- 
formers are as follows: 

No. 1 No. 2 

Kva 100 200 

Voltage 6900/2380 6900/230 

% IR 1.25 1.34 

% Ax 5.49 5.53 

(a) At a total load of 300 Kva, 
0.8 P.F. lagging, determine the 
Kva and current supplied by each 
transformer. 

(b) What is the maximum total 
load at this power factor which 
will not overload either trans- 
former? 


ANSWER: 


(a) Constants for Transformer No, 1 


100 « 1000 
230 
0125 X 230 _ 

435 = .00662 ohms. 


0549 X 230 _ 
= 435 = .0290 ohms. 


Z, = .00662 + j .0290 — .0296 ohms. 
Constants for Transformer No, 2 


— 200 _X_1000 _ 
: = 230 = 870 amperes, 
, 0134 X 230 __ 


ase 870 ae 


— 0553 X 230 _ 
> 870 = 0.0146 ohms. 


2. = .00355 + j0.0146 = .0150 ohms, 
— 300 X_1000 _ 

ye = 230 = 1310 amperes. 
(Load Current) 


Current supplied by 
Transformer No. 1 


z, X= Qa06 + .0150 
X< 1310 = 440 amperes 


KVA, = 440 X 230 x 10-3 
= 101.2 Kva 


Current supplied by 
Transformer No. 2 
.0296 


ho= “0446 < 1310 = 870 amperes 


KVA:; = 230 X 870 X 10-3 = 200 Kva 


i = = 435 amperes. 


00355 ohms, 


KVA: 

KVA; 

= 1.973 KVA; 

KVA, + KVA; = 100 + 200 
= 300 


2.973 KVA: = 300 

KVA; = 101 KVA 
or practically, the pres- 
ent 300 Kva total load 
can be carried. 


= 1.973 or KVA, 





